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Welcome  to 

SCIENCE  14 


Science  14  contains  four  modules. 

You  should  work  through  the  modules  in  order  (from  1 to  4) 
because  concepts  and  skills  introduced  in  one  module  will 
be  reinforced,  extended,  and  applied  in  later  modules. 
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The  Science  14-24  Program 


Science  14  is  the  first  course  in  the  Science  14-24  sequence  of  courses.  If  you 
successfully  complete  each  of  these  five-credit  courses,  you  will  meet  the 
minimum  requirement  in  science  for  an  Alberta  high  school  diploma. 


The  Science  14-24  sequence  is  designed  for  students  whose  needs,  interests, 
and  abilities  focus  on  basic  science  understanding.  This  course  sequence 
emphasizes  scientific  and  related  technological  knowledge  and  skills  that  will 
enable  you  to  understand  and  interpret  the  world  around  you. 

Consult  your  teacher  or  counsellor  for  the  latest  information  on  Science  14.  Also, 
if  you  have  access  to  the  Internet,  you  can  find  out  more  about  Science  14  and 
high  school  requirements  at  the  Alberta  Learning  website. 

http://www.learning.gov.ab.ca 

This  Science  14  course  consists  of  four  modules.  Each  module  consists  of  one 
Student  Module  Booklet  and  two  Assignment  Booklets.  The  booklet  you  are 
presently  reading  is  called  a Student  Module  Booklet.  It  will  show  you,  step  by 
step,  how  to  advance  through  each  module. 

Resources  You  Will  Need 

Textbook 

To  complete  the  course,  you  will  need  the  textbook  Science. Connect  1. 

Multimedia 

Attached  to  the  inside  cover  of  the  textbook  and  to  Module  1 of  this  course  are 
multimedia  CDs.  These  CDs  contain  multimedia  segments  designed  to  help  you 
better  understand  particular  concepts  presented  in  this  course.  Ask  your  teacher, 
friend,  or  family  member  if  you  need  help  using  these  CDs. 


Science  14 


Looseleaf  Binder  or  Notebook 


Because  response  lines  are  not  provided  in  the  Student  Module  Booklets,  you 
will  need  a looseleaf  binder  or  notebook  to  respond  to  questions  and  complete 
charts.  It’s  important  to  keep  your  lined  paper  handy  as  you  work  through  the 
material  and  to  keep  your  responses  together  in  a binder  for  review  purposes 
later. 

Materials  and  Apparatus 

The  modules  include  numerous  science  activities  and  investigations  that  require 
materials  and  apparatus.  A lab  kit  is  not  needed  to  complete  this  Science  14 
course.  Many  of  the  activities  and  investigations  are  set  up  so  you  can  complete 
them  using  common  household  materials.  Some  investigations,  however,  do 
require  lab  material  and  apparatus.  These  investigations  are  set  up  with  a Part  A 
and  a Part  B.  If  you  have  access  to  a supervised  laboratory  facility,  you  may 
complete  Part  A of  these  investigations.  If  you  do  not  have  access,  Part  B will 
provide  you  with  an  alternate  pathway. 

Visual  Cues 

You  will  find  many  visual  cues  throughout  this  course.  Colour  is  used  to  highlight 
the  important  terms  that  are  defined  in  the  Glossary  of  the  Appendix.  You  will  also 
encounter  some  icons  in  the  margins.  Read  the  following  explanations  to  find  out 
what  each  icon  prompts  you  to  do. 


Refer  to  the  textbook. 


Refer  to  the 
multimedia  CD  given 
in  Module  1 . 

Refer  to  the 
multimedia  CD  given 
in  the  textbook. 


Use  the  Internet. 

Note:  Any  website  given 
is  subject  to  change. 


Pay  special  attention 
to  the  safety  precautions 
mentioned. 


Answer  questions  in  the 
Assignment  Booklet. 


Module  Overview 


Are  you  an  outdoorsy  person?  Do  you  get  enough  exercise?  What  types  of  food 
do  you  normally  eat?  All  of  these  things  make  up  the  lifestyle  that  you  follow.  The 
type  of  food  you  eat  and  the  amount  of  exercise  you  get  affect  your  body  organs 
and  organ  systems. 

Scientists  have  discovered  the  basic  structures  that  make  up  all  living  things. 
They  have  developed  theories  about  how  living  organisms  grow,  digest  food, 
reproduce,  move,  and  survive.  All  organisms,  including  humans,  are  made  up  of 
cells  that  need  energy  to  survive.  This  energy  comes  from  the  food  you  eat. 

In  this  module  you  will  learn  about  the  microscope  and  identify  the  structures  of 
plant  and  animal  cells.  You  will  describe  the  functions  that  are  common  to  all 
living  things  and  identify  some  human  organ  systems.  You  will  then  investigate 
what  makes  up  various  foods  and  analyze  what  makes  up  a good  diet.  You  will 
discover  how  the  digestive  and  circulatory  systems  interact  to  maintain  internal 
balance  and  analyze  how  diet  and  lifestyle  affect  internal  balance.  Finally,  you  will 
identify  technologies  used  by  health-care  providers  to  help  people  maintain  an 
internal  balance. 
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Assessment  and  Feedback 


This  module,  From  Life  to  Lifestyle,  has  four  sections.  Within  each  section,  your 
work  is  grouped  into  lessons.  Within  the  lessons,  there  are  reading,  activities, 
investigations,  and  questions  for  you  to  do.  By  completing  these  lessons,  you  will 
discover  scientific  concepts  and  skills,  practise  or  apply  what  you  have  learned, 
and  develop  a positive  attitude  toward  science. 

Suggested  answers  to  the  questions  are  provided  in  the  Appendix  of  this  Student 
Module  Booklet.  They  will  provide  you  with  immediate  feedback  to  the  questions 
you  complete  in  the  lessons. 

At  several  points  in  this  Student  Module  Booklet,  you  will  be  directed  to  the 
accompanying  Assignment  Booklets.  Your  grading  in  this  module  is  based  on  the 
assignments  you  submit  for  assessment.  In  this  module  you  are  expected  to 
complete  four  section  assignments. 

The  mark  distribution  is  as  follows: 


Assignment  Booklet  1A 

Section  1 Assignment 

46 

marks 

Section  2 Assignment 

49 

marks 

Assignment  Booklet  IB 

Section  3 Assignment 

35 

marks 

Section  4 Assignment 

45 

marks 

Total 

175 

marks 

You  will  be  asked  to  submit  each  Assignment  Booklet  to  your  teacher  once  it  is 
completed.  Your  teacher  will  then  mark  your  Assignment  Booklet  and  give  you 
feedback  as  to  how  you  are  doing.  Once  you  get  your  Assignment  Booklet  back, 
be  sure  you  review  your  teacher’s  comments  and  correct  any  errors  you  made. 
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STRUCTURE  AND  FUNCTIDN  DF  PLANT  AND  ANIMAL  CELLS 


Have  you  seen  images  done  with  ultrasound  or  laparoscopic  equipment?  You 
may  have  seen  images  of  a fetus  using  ultrasound  in  magazines,  books,  or  on 
television.  Ultrasound  can  also  be  used  to  eliminate  kidney  stones  or  view 
various  internal  organs.  Using  technology  such  as  this  allows  medical 
professionals  to  see  how  a fetus  is  developing  or  examine  a person’s  internal 
organs. 

Such  technology  is  only  a recent  invention.  Originally,  scientists  could  only 
observe  organisms  with  the  human  eye.  Scientists  first  began  to  observe  the 
structure  of  plants  and  animals  with  the  invention  of  the  microscope.  Using  a 
microscope,  scientists  could  observe  the  cells  that  make  up  living  organisms. 

In  this  section  you  will  learn  about  the  history  of  the  microscope.  You  will  examine 
how  to  use  a microscope  and  how  to  prepare  wet-  and  dry-mount  slides.  You  will 
also  learn  about  the  magnification  of  the  lenses  of  a microscope  and  calculate 
the  total  magnification  of  specimens  under  a microscope.  Later,  you  will  compare 
plant  cells  and  animal  cells  and  identify  various  cell  structures  and  their  functions. 
Lastly,  you  will  describe  the  parts  of  cell  theory  and  study  how  cell  theory  was 
developed. 

For  more  information  on  what  you  will  study  in  this  section,  turn  to  page  156  of 
the  textbook  and  read  the  introduction  to  Chapter  8.  Also,  read  “What  You  Will 
Learn,”  “Why  It  Is  Important,”  and  “Skills  You  Will  Use”  on  page  157. 
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A Closer  Look 


Do  you  like  to  see  what  something  is  made  of  or  what  makes  something  work? 
People  have  always  been  curious  about  what  makes  up  the  world  around  them. 

In  ancient  times  people  used  simple  lenses  to  magnify  things  and  to  see  the 
world  around  them  in  more  detail.  In  the  1600s,  a Dutch  merchant  named  Anton 
van  Leeuwenhoek  built  a microscope  that  allowed  him  to  see  things  not  possible 
with  the  naked  eye.  Today,  compound  and  electron  microscopes  allow  scientists 
to  see  the  smallest  details  of  objects  too  small  to  be  seen  with  the  naked  eye. 

Read  “A  Closer  Look”  on  pages  1 58  and  1 59  of  the  textbook  for  a description  of 
several  types  of  microscopes. 

1 . What  are  two  differences  between  Anton  van  Leeuwenhoek’s  microscope  and 
a modern  compound  microscope? 

2.  How  is  an  electron  microscope  different  from  a compound  microscope? 

3.  Name  two  types  of  electron  microscopes. 

4.  How  are  the  two  types  of  electron  microscopes  different? 


} Check  your  answers  on  page  86  of  the  Appendix. 
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If  you  have  access  to  the  Internet,  try  “Internet  Connect”  on  page  159  of  the 
textbook.  You  will  find  additional  information  on  scanning  electron  microscopes 
(SEMs)  as  well  as  images  of  various  specimens. 


Insert  the  Science. Connect  1 Student  Multimedia  CD  into  your 
computer.  To  reinforce  your  knowledge  of  the  parts  of  a compoun 
microscope  and  how  to  use  a compound  microscope,  view  the 
applet  Microscope  from  the  Microscope  folder.  Follow  the 
instructions  given.  Answer  the  following  questions  as  you 
proceed  through  the  applet. 

5.  What  are  two  uses  of  light  microscopes? 

6.  What  is  the  difference  between  a monocular  compound 
microscope  and  a binocular  compound  microscope? 


7.  Continue  through  parts  3 to  5 of  the  applet.  Which  objective  lens  power  is 
best  for  locating  a specimen  in  the  viewing  area  of  a microscope? 

8.  Complete  part  6 of  the  applet.  Which  adjusting  wheel  is  used  to  bring  a 
specimen  into  focus  when  using  the  low  power  objective  lens? 


9.  Complete  part  7 of  the  applet.  Which  wheel  is  used  with  the  medium  and 
high  power  lenses  to  see  more  detail? 

10.  Complete  parts  8 and  9 of  the  applet  to  focus  various  specimens  and  to  view 
various  specimens  under  different  powers  of  the  microscope.  Which  power 
gives  you  the  greatest  magnification  of  the  specimens? 


Check  your  answers  on  page  86  of  the  Appendix. 


If  you  wear  glasses,  they  may  affect  what  you  see 
through  a light  microscope.  You  may  wish  to  do 
"Find  Out  Activity:  Eye  Power"  on  page  1 61  of  the 
textbook.  Follow  the  instructions  in  the  activity, 
and  check  what  you  see  with  the  statements 
for  1 and  2 in  "What  Did  You  See?" 
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8-A:  Big,  Bigger,  Biggest! 

Different  types  of  magnifying  tools  are  used  for  different  jobs.  Magnifying  tools 
include  hand  lenses,  dissecting  scopes,  and  compound  microscopes.  Each  of 
these  magnifying  tools  has  a different  magnification. 


Turn  to  pages  162  and  163  of  the  textbook  and  read  the  entire  investigation.  If 
you  have  access  to  a supervised  laboratory,  do  Part  A.  If  you  do  not  have  access 
to  a supervised  laboratory,  do  Part  B. 


Part  A 

Follow  the  instructions  in  the  procedure  to  complete  the  investigation.  Your 
teacher  will  provide  you  with  prepared  slides. 

11 . Answer  the  following  on  page  163  of  the  textbook. 

a.  questions  1 and  2 of  “Analyze” 

b.  questions  3 and  4 of  “Conclude  and  Apply” 


I 
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On  a compound  microscope,  there  are  two  types  of  lenses  used  together  to  view 
an  image:  an  eyepiece  and  one  objective  lens.  (Refer  to  pages  160  and  161  of 
the  textbook.)  You  can  calculate  the  magnification  of  a microscope  by  multiplying 
the  magnification  of  the  eyepiece  by  the  magnification  of  the  objective  lens. 


Example 

A compound  microscope  has  an  eyepiece  with  a magnification 
of  lOx  and  an  objective  lens  with  a magnification  of  40x. 

What  is  the  total  magnification  of  an  object  viewed  with 
this  microscope? 

Solution 

The  magnification  of  the  eyepiece  is  lOx. 

The  magnification  of  the  objective  lens  is  40x. 

Total  magnification  = eyepiece  x objective  lens 
= 10x40 
= 400x 

The  total  magnification  of  an  object  viewed  with  this  microscope  is  400x. 

Now,  turn  to  page  163  of  the  textbook  and  study  “How  to  Calculate  the 
Magnification  of  Samples.” 

12.  Calculate  the  total  magnification  if  a microscope  has  an  eyepiece  with  a 
magnification  of  lOx  and  an  objective  lens  with  a magnification  of  10X. 


Check  your  answer  on  page  87  of  the  Appendix. 


14 
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13.  Complete  questions  1,  2,  and  3 of  “Check 

Your  Understanding”  on  page  164  of  the  textbook. 


You  have  now  completed  the  concepts  for 
this  lesson. To  further  your  understanding, 
do  the  following  questions. 


Check  your  answers  on  pages  87  and  88  of  the  Appendix. 

For  more  information  on  the  history  of  microscopes,  enter  “history  + microscope” 
into  one  of  the  Internet’s  search  engines.  You  can  start  your  search  by  looking  for 
information  on  Anton  van  Leeuwenhoek,  the  history  of  the  microscope,  slides  of 
Leeuwenhoek’s  specimens,  and  history  of  the  electron  microscope. 
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Cell  Theory 

You  are  made  up  of  various  organs  that,  in 
turn,  are  made  up  of  tissues.  The  tissues  are 
made  up  of  smaller  units  called  cells.  In 
Module  1 you  identified  atoms  as  the 
smallest  particles  of  matter  possible.  You 
also  defined  the  particle  theory  of  matter  that 
describes  matter.  In  this  lesson  you  will 
identify  cells  as  the  smallest  unit  of  life  and 
define  a cell  theory  that  is  used  to  describe 
how  living  things  are  organized. 

Turn  to  page  164  of  the  textbook  and  read 
the  information  in  “Cell  Theory.” 

1 .  Cells  are  made  up  of  smaller  units  called 


2.  Structures  formed  when  a number  of  cells  combine  together  to  carry  out  a 

specific  functions  are  called 

3.  Two  or  more  tissues  combined  together  from  a(n) 

4.  Several  organs  combined  together  form  a(n) 

5.  What  did  Robert  Hook  observe  when  he  looked  at  samples  of  cork  with  a 
compound  microscope? 


Check  your  answers  on  page  88  of  the  Appendix. 
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6. 


Cel!  theory  helps  you  to  understand  how  living 
things  are  organized.Turn  to  page  165  of  the 


What  are  the  three  parts  of  the  accepted 
cell  theory? 


7.  What  are  life  processes? 

8.  Why  are  cells  called  the  smallest  units  of  life? 


Check  your  answers  on  page  88  of  the  Appendix, 
of  Assignment  Booklet  3A  and  answer  questions  7 to  10. 


Plant  and  Animal  Cell  Structures 


In  the  diagram  you  can  see  the  organelles  of  the  one-celled  organism.  Both  plant 
and  animal  cells  are  made  of  organelles  that  carry  out  specific  functions  within 
the  cell.  Some  organelles  are  common  to  both  plant  and  animal  cells;  others  are 
present  in  only  plant  cells. 


| Science  14  • Module  3 • Section  1 
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Turn  to  page  166  of  the  textbook  and  read  the  introductory  paragraphs  of  “Plant 
and  Animal  Cell  Structures.”  Then  read  the  definitions  under  “Parts  of  the  Cell”  on 
pages  166  and  167.  Compare  the  plant  cell  on  page  166  with  the  animal  cell  on 
page  167. 


1.  Which  organelles  are  common  to  both  plant  and  animal  cells? 

2.  Which  organelles  are  present  only  in  plant  cells? 

3.  Which  organelle  is  the  most  important  part  of  both  plant  and  animal  cells? 

4.  Describe  the  job  or  function  of  each  of  the  following  organelles, 

a.  cell  membrane  b.  vacuole 

c.  nucleus  d.  mitochondrion 


Check  your  answers  on  pages  88  and  89  of  the  Appendix. 


If  you  have  access  to  the  Internet,  do  “Internet  Connect”  on  page  165  of  the 
textbook  to  learn  more  about  plant  and  animal  cells.  Click  on  the  “Cell’s  Alive” 
link.  This  link  has  diagrams  of  a plant  cell  and  animal  cell  with  interactive  labels 
that  give  more  information  about  the  organelles  of  the  cell.  Also,  if  you  place 
your  cursor  over  parts  of  the  diagram,  the  name  of  the  organelle  will  appear. 
Note:  The  organelles  in  the  diagrams  on  this  site  appear  somewhat  different 
than  those  in  the  diagrams  in  the  textbook. 


18 
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Using  a Microscope  to  Identify  Parts  of  Cells 


If  you  have  access  to  a supervised  laboratory,  do  Part  A.  If  you  do  not  have 
access  to  a supervised  laboratory,  do  Part  B. 


Turn  to  pages  168  to  170  of  the  textbook  and  read  “Investigation  8-B:  Plant  Cell 
Organelles.” 

This  investigation  consists  of  three  parts.  In  each  part  you  will  prepare  and  view 

slides  of  different  plant  cells.  Read  the  instructions  in  each 

part  carefully;  then  follow  the  instructions  for  each  part 

as  you  complete  it.  Pay  particular  attention  to  the 

apparatus  and  materials  required. 


5.  Sketch  your  observations  for  Part  1 . 

6.  Answer  questions  1,  2,  and  3 of  “Analyze”  on  page  170. 

7.  Sketch  your  observations  for  Part  2. 

8.  Answer  question  4 of  “Analyze.” 

9.  Sketch  your  observations  for  Part  3. 

10.  Answer  questions  5 to  8 of  “Analyze”  on  page  170. 

11 . Answer  questions  9 to  14  of  “Conclude  and  Apply”  on  page  170. 


Check  your  answers  on  pages  89  to  91  of  the  Appendix. 


Part  A 


, 


Talk  to  your  teacher.  He  or  she  may  not  want  you  to  do 
all  three  parts.  Your  teacher  may  even  have  prepared 


slides  for  you  to  view. 
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Part  B 


You  will  use  parts  6 to  9 of  the  Microscope  applet  on  the  Science.  Connect  1 
Student  Multimedia  CD  to  view  single-celled  animals,  plant  and  animal  cells,  and 
parts  of  cells.  Load  the  CD,  and  follow  the  instructions  given. 


Go  to  part  6 of  the  Microscope  applet.  Follow  the  instructions  to  adjust  the 
microscope.  The  single-celled  animal  you  see  is  a paramecium. 

12.  Describe  what  you  see.  Are  any  organelles  visible? 


Go  to  part  7 of  the  applet.  Follow  the  instructions  to  adjust  the  microscope. 

13.  Describe  what  you  see.  Are  more  organelles  visible? 

<g8k  Check  your  answer  on  page  91  of  the  Appendix. 

Go  to  part  8 of  the  applet.  Follow  the  instructions  to  adjust  the  microscope. 

14.  Describe  what  you  see  in  the  first  slide  of  the  paramecia. 

15.  The  second  slide  contains  epithelium  cells.  These  are  cells  of  the  lining  of 
various  animal  organs.  Describe  what  you  see  in  this  slide. 


:8k  Check  your  answer  on  page  91  of  the  Appendix. 
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16.  The  third  slide  shows  red  blood  cells.  Describe  what  you  see. 

17.  The  fourth  slide  shows  the  cells  of  a green  leaf.  Describe  what  you  see. 


Go  to  part  9 of  the  Microscope  applet.  Follow  the  instructions  to  change  the 
power  from  low  power  to  higher  power  or  from  high  power  to  lower  power. 

18.  Click  on  the  euglena  and  then  on  each  power  number  (40x  to  lOOx  to  400x). 
Describe  what  you  see  under  each  power. 

19.  Click  on  the  paramecium.  Describe  what  you  see  at  each  power. 

20.  Click  on  the  red  blood  cells.  Describe  what  you  see  at  each  power. 

21.  Leaving  the  power  setting  at  400x,  click  on  each  specimen.  Which  specimen 
is  the  largest?  Which  specimen  is  the  smallest? 


You  have  just  completed  the  concepts  for 
this  lesson. To  review  what  you  covered, 
do  the  following  questions. 


22.  Turn  to  page  173  of  the 

textbook  and  answer  questions 
1 to  4 of  “Check  Your  Understanding.” 


Check  your  answers  on  page  92  of  the  Appendix. 


Go  to  pages  4 to  6 of  Assignment  Booklet  3A  and  answer  questions  11  to  16. 
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Cell  City 


Sometimes,  it  helps  to  learn  about  an  idea  by  comparing  it  to  something  you  are 
familiar  with.  The  photograph  is  of  a city.  In  a city  there  is  a city  hall,  a core  of 
city-centre  buildings,  a power  plant  and  water  treatment  plant,  and  a network  of 
streets  and  roads.  Near  the  outskirts,  you  can  imagine  factories,  waste  disposal, 
and  farms.  In  some  ways,  a city  and  its  functions  can  be  compared  to  a cell  and 
the  function  of  its  parts. 


Turn  to  pages  174  and  175  of  the  textbook  and  study  the  diagram  of  Cell  City. 
This  diagram  compares  various  parts  of  an  imaginary  city  to  parts  of  a plant  cell. 
Start  with  the  helicopter  on  page  174  and  move  through  the  city,  reading  the 
comparisons  of  a city  and  a cell. 
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1 . Complete  the  following  chart  comparing  a city  and  a cell.  The  first  row  has 
been  done  for  you. 


Part  of 
the  City 

Function 
Performed  for 
the  City 

Part  of 
a Cell 

Function 
Performed  for 
the  Ceil 

city  gate 

controls  what 
enters  and 
leaves  the  city 

cell  wall  and  cell 
membrane 

controls  what 
enters  and 
leaves  the  cell 

entire  land 
mass  of  the  city 

contains  all  the 
buildings  and 
streets  of  the  city 

contains  the 
interior  area  and 
parts  of  the  cell 

the  control  centre 
for  the  city 

nucleus 

power  plant 

provides  energy 
for  the  cell 

water  treatment 
plant  and  sewage 
treatment  plant 

vacuole 

city  recycling  and 
waste  disposal 

packages 
wastes  and 
transports  away 

golgi  body 

- 

provide  food 
needed  to  survive 

chloroplasts 

relay  system 

communication 
and  transportation 

endoplasmic 
reticulum  (ER) 

2.  Complete  questions  1 and  4 of  “Check  Your  Understanding”  on  page  175. 


iHECI 


Check  your  answers  on  pages  93  and  94  of  the  Appendix. 


Go  to ...}  Go  to  page  7 of  Assignment  Booklet  3A  and  answer  questions  17  and  18. 
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In  this  section  you  learned  about  the  history  of  the  microscope  and  how  it  was 
developed.  You  described  how  to  use  a microscope  and  how  to  prepare  wet-  and 
dry-mount  slides.  You  learned  about  the  magnification  of  the  lenses  of  a 
microscope  and  calculated  the  total  magnification  of  specimens  under  a 
microscope.  You  compared  the  differences  between  plant  cells  and  animal  cells 
and  identified  various  cell  structures  and  their  functions.  You  then  described  the 
parts  of  cell  theory  and  how  cell  theory  was  developed. 

Using  modern  equipment — such  as  advanced  compound  microscopes,  electron 
microscopes,  and  ultrasound — scientists  have  discovered  that  all  living  things  are 
made  up  of  cells  and  that  each  cell  is  made  up  of  various  parts,  called  organelles. 
Did  you  know  that  you  started  life  as  a single  cell? 


You  have  now  completed  the  concepts  for  this  section.  To  review  what  you 
covered,  answer  the  following  “Chapter  8 Review”  questions  on  pages  176  and 
1 77  of  the  textbook.  If  necessary,  go  back  and  read  over  parts  of  this  section  as 
you  answer  the  questions. 

1 . Answer  questions  1 .a.  to  1 .g.  of  “Reviewing  Key  Terms.” 

2.  Answer  questions  5 and  7 of  “Understanding  Key  Ideas.” 


Check  your  answers  on  page  94  of  the  Appendix. 
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In  Section  1 you  discovered  that  cells  are  living  things  and  that  all  cells  have 
structures  that  carry  out  the  necessary  life  functions.  All  living  organisms  have 
structures  that  carry  out  life  functions.  The  mare  and  foal  in  the  photograph  are 
both  living  things.  So  is  the  grass  the  mare  eats.  The  mare,  foal,  and  grass  all 
have  structures  that  carry  out  life  functions  necessary  to  all  living  things. 


In  this  section  you  will  identify  life  functions  that  are  common  to  all  living  things. 
You  will  compare  photosynthesis  and  respiration,  and  you  will  identify  the 
similarities  and  differences  between  the  two.  You  will  then  investigate  organ 
systems  in  the  human  body  and  identify  functions  of  the  digestive  and  circulatory 
systems.  You  will  also  identify  some  technology  that  is  used  to  monitor  life 
functions. 


For  more  information  on  what  you  will  study  in  this  section,  turn  to  page  178  of 
the  textbook  and  read  the  introduction  to  Chapter  9.  Also,  read  “What  You  Will 
Learn,”  “Why  It  Is  Important,”  and  “Skills  You  Will  Use”  on  page  179. 
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Life  Functions  Common  to  All  Living  Things 


All  living  things  share  many  of  the  same  life  functions.  Both  plants  and  animals  in 
the  photograph  are  able  to  obtain  nutrition,  grow,  reproduce,  and  so  on. 

1.  To  identify  some  of  the  functions  plants  and  animals  have  in  common,  copy 
and  complete  the  following  chart.  Use  Figure  9.1  on  page  180  of  the  textbook 
to  help  you  identify  life  functions.  The  first  one  has  been  done  for  you. 


Organs  in  Plant 

Life  Function 

Body  System 
in  Animal 

stem 

transportation 

circulatory  system 

roots 

digestive  system 

flower,  fruit 

reproductive  system 

Check  your  answer  on  page  95  of  the  Appendix. 
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The  chart  in  question  1 shows  that  plants  and  animals 
have  life  functions  that  are  similar.  Various  plant  or 
animal  structures  are  involved  in  each  life  function. 

V 

Turn  to  page  180  of  the  textbook  and  read 
the  opening  paragraph  of  “Life  Functions 
Common  to  All  Living  Things.”  Study  the  seven 
life  functions  identified  in  Figure  9.1  and  the  photographs  surrounding  them. 


2.  Identify  the  life  function  represented  by  each  photograph  that  surrounds  the 
list  of  seven  life  functions  on  page  180.  Number  the  photographs  from  1 to  12, 
starting  with  the  one  on  the  upper  left  and  proceeding  clockwise.  For  each 
photograph,  write  the  number  of  the  life  function  and  state  the  plant  or  animal 
structure  involved.  The  first  one  has  been  done  for  you. 


Photograph  1:  Tree 

Life  function:  (3)  growth  and  repair 
Structure:  The  tree  is  healing. 


Note:  Some  photographs  will 
show  more  than  one  life  process 


,sj 


3.  Plants  and  animals  respond  to  changes  in  their  environment.  In  “Find  Out 
Activity:  Survivors”  on  page  181  of  the  textbook,  two  animal  responses  are 
discussed.  Describe  the  two  animal  responses. 


4.  In  question  2,  a number  of  responses  to  surroundings  were  mentioned. 
Describe  the  response  of  the  white  flower  to  its  surroundings  in 
Photograph  12. 


Check  your  answers  on  pages  95  to  97  of  the  Appendix. 
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Other  responses  of  organisms  to  changes  in  the  environment  include  a dandelion 
flower  closing  up  when  the  Sun  goes  down  and  the  decreasing  size  of  the  pupil  in 
response  to  direct  sunlight. 


Cells,  tissues,  organs,  and  systems  are  all  designed  to  do  a 
particular  job.  A plant’s  root  system  has  root  hairs  to  absorb 
nutrients  from  the  soil,  secondary  roots  to  bring  nutrients  from 
a larger  area,  and  a primary  root  to  bring  all  the  nutrients 
together  to  the  plant  stem.  Muscle  cells  are  long  and  thin  so 
they  can  contract  to  produce  movement. 


Turn  to  page  181  of  the  textbook  and  read  “Cells  and  Tissues  Are  Specialized.” 


5.  Describe  one  way  nerve  cells  are  specialized. 


Check  your  answer  on  pages  97  of  the  Appendix. 


In  the  next  investigation  you  will  describe  how  different  cells  are  adapted  to 
perform  a particular  job. 


9-A:  What  is  My  Role? 

Turn  to  page  182  of  the  textbook  and  read  through  the  entire  investigation.  You 
may  wish  to  use  some  of  the  Internet’s  search  engines  or  reference  books  from 
your  local  library  for  information  on  the  various  types  of  cells. 

6.  Copy  and  complete  the  following  chart  to  record  the  shape  and  function  of  the 
cells  in  each  of  the  photographs  on  page  182.  The  first  one  has  been  done  for 
you. 


Name  of  Cell 

Shape  of  Cell 

Function  of  Cell 

plant  epidermal  cells 

rectangular  or  brick-like 

to  provide  support  to  the 
plant  and  prevent  it  from 
drying  out 
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human  epidermal 
(skin)  cells 

root  cells 

cardiac  (heart) 
muscle  cells 

human  nerve  cells 

red  blood  cells 

7.  Answer  question  2 of  “Analyze.” 


Check  your  answers  on  page  97  of  the  Appendix. 


You  have  just  completed  the  concepts  for 
this  lesson. To  review  what  you  studied, 
do  the  following  questions. 


8.  Answer  questions  1 , 2,  and  3 of  “Check  Your 
Understanding”  on  page  183  of  the  textbook. 


Check  your  answers  on  page  98  of  the  Appendix. 


Go  to  pages  7 and  8 of  Assignment  Booklet  3A  and  answer  questions  1 , 2,  and  3. 
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Photosynthesis  and  Cellular  Respiration 


Ail  plants  and  animals  need  a supply  of  energy  to  grow,  perform  daily  activities, 
and  reproduce.  How  do  plants  get  the  energy  they  need  to  grow  and  reproduce? 
How  do  you  get  the  energy  you  need  to  keep  growing  and  performing  your  daily 
activities?  The  answer  lies  in  two  life  processes:  photosynthesis  and  cellular 

respiration. 


Turn  to  page  183  of  the  textbook  and  read  the  introductory  paragraphs  of 
“Photosynthesis  and  Cellular  Respiration.”  Study  the  process  of  photosynthesis 
described  in  Figure  9.2  closely. 

1 . What  do  plants  do  during  photosynthesis? 

2.  What  occurs  during  cellular  respiration? 

3.  State  whether  each  of  the  following  statements  is  true  or  false. 

a.  Both  plants  and  animals  perform  cellular  respiration. 

b.  Both  plants  and  animals  perform  photosynthesis. 


Check  your  answers  on  page  98  of  the  Appendix. 
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Photosynthesis 

A plant  uses  photosynthesis  to  produce  food  in  the  form 
of  glucose.  Some  of  the  glucose  produced  is  used  by 
the  plant  in  cellular  respiration  for  its  own  growth. 

4.  Which  organelle  in  the  plant  cell  captures  the 
Sun’s  energy  for  photosynthesis? 

5.  What  form  of  food  is  produced  by 
photosynthesis? 

6.  List  the  three  substances  plants  use  in  photosynthesis. 

7.  List  the  two  substances  produced  by  photosynthesis. 

8.  Write  the  word  equation  for  photosynthesis. 

9.  Which  product  is  called  a by-product?  Why? 


Check  your  answers  on  page  98  of  the  Appendix. 


Glucose  that  is  not  used  in  cellular  respiration  is  stored  for  later  use  as  starch. 
To  learn  more  about  food  storage  in  plants,  read  “Storing  Plant  Food”  on 
page  184  of  the  textbook.” 


Plants  store  food  in  different  locations.Table  9.1  lists 
six  storage  locations  in  plants  and  the  names  of  some 
plants  that  use  each  storage  location. 


10.  Name  two  plants  that  store  food  in  the  stem. 


11 . Name  two  plants  that  store  food  in  the  flower. 


Check  your  answers  on  pages  98  and  99  of  the  Appendix. 
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Cellular  Respiration 


Cellular  respiration  is  the  process  by  which  cells  convert  food  to  energy.  The 
energy  is  needed  for  the  growth,  movement,  and  the  overall  survival  of  the  cell  as 
well  as  the  entire  organism.  Cellular  respiration  is  not  the  same  as  respiration 
(breathing).  Cellular  respiration  occurs  in  the  cell  and  produces  energy  for  the  cell 
and  the  organism.  Respiration  (breathing)  involves  using  the  lungs  and 
circulatory  system  (or  other  breathing  apparatus,  such  as  the  skin  on  frogs)  to 
take  in  oxygen  and  pass  it  on  to  the  cells. 


Turn  to  page  184  of  the  textbook  and  read  “Cellular  Respiration.” 

12.  In  which  organelle  does  cellular  respiration  take  place? 

13.  Which  substance  is  broken  down  in  cellular  respiration? 

14.  Which  other  substance  is  used  in  cellular  respiration? 

15.  Which  substances  are  the  products  of  cellular  respiration? 

16.  Write  the  word  equation  for  cellular  respiration. 

17.  How  does  the  word  equation  for  cellular  respiration  relate  to  the  equation  for 
photosynthesis? 


Check  your  answers  on  page  99  of  the  Appendix. 
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To  further  compare  photosynthesis  and 
cellular  respiration,  turn  to  page  185  of  the 
textbook  and  read  “Comparing  Photosynthesis 
and  Cellular  Respiration.”  Figure  9.4  shows  how 
photosynthesis  and  cellular  respiration  are  connected  and  how  the  two  processes 
form  a cycle.  The  arrows  in  Figure  9.4  are  used  to  show  that  two  processes  are 
the  reverse  of  each  other;  they  are  not  used  to  show  that  one  process  produces 
the  products  for  the  other  process. 


The  word  equations  for  photosynthesis  and 
cellular  respiration  are  the  reverse  of  each  other. 

V 


18.  How  do  the  processes  of  photosynthesis  and  cellular  respiration  compare  in 
what  happens  with  the  following  substances?  Complete  the  following 
statements. 


a.  Photosynthesis energy,  whereas  cellular  respiration 

energy. 

b.  Photosynthesis oxygen,  whereas  cellular  respiration 


oxygen. 

c.  Photosynthesis 

cellular  respiration 


carbon  dioxide  and  water,  whereas 
carbon  dioxide  and  water. 


Check  your  answers  on  page  99  of  the  Appendix. 
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Insert  the  Science. Connect  1 Student  Multimedia  CD  into  your  computer.  Launch 
the  applet  PSCR  from  the  Photosynthesis  folder.  This  applet  will  summarize  what 
you  have  learned  about  photosynthesis  and  cellular  respiration.  Answer  the 
following  questions  as  you  proceed  through  the  applet. 


19.  What  type  of  energy  must  solar  energy  be  converted  into  before  it  can  be 
used  by  plants  and  animals? 

20.  What  percent  of  solar  energy  is  converted  by  plants  to  useable  energy? 

21.  Write  the  chemical  equation  for  photosynthesis. 

22.  Why  are  the  mitochondria  called  the  “power  plant”  of  the  cell? 

23.  What  does  cellular  respiration  do? 

24.  Write  the  chemical  equation  for  cellular  respiration. 

25.  How  do  the  processes  of  photosynthesis  and  cellular  respiration  show  that 
energy  changes  from  one  form  to  another? 

26.  Photosynthesis  and  cellular  respiration  are  related  because  the 

of  one  may  become  the of  the  other. 


Check  your  answers  on  pages  99  and  100  of  the  Appendix. 


Go  to  pages  8 and  9 of  Assignment  Booklet  3A  and  answer  questions  4 to  7. 
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Human  Organ  Systems 


Did  you  know  that  by  the  time  you  are  15  years  old  your  heart 
will  have  beat  over  a half  billion  times?  Your  heart  is  an 
incredible  machine  that  pumps  over  10  000  L of  blood  per  day. 
The  heart  is  just  one  part  of  your  circulatory  system.  Your 
circulatory  system  is  just  one  of  a number  of  organ  systems 
that  keep  your  body  functioning. 


Turn  to  pages  186  and  187  of  the  textbook  and  read  “Human 
Organ  Systems.”  Study  the  diagrams  to  identify  all  the  parts  in 
each  system.  Pay  particular  attention  to  the  digestive 
system  and  circulatory  system.  Then  turn  to  page  188  and 
read  “The  Digestive  System — Catch  the  Wave!” 


1 . Label  the  diagram  of  the  digestive  system  by  writing  the  correct  term  in  the 
blanks.  Trace  the  path  that  the  food  takes  as  it  travels  through  the  body. 
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2.  When  does  digestion  begin?  When  does  it  end? 


Check  your  answers  on  page  100  of  the  Appendix. 


Insert  the  Science. Connect  1 Student  Multimedia  CD  into  your  computer.  Launch 
the  applet  Digestion  from  the  Digestion  folder.  Follow  the  instructions,  and 
answer  the  questions  that  follow.  You  may  want  to  refer  to  the  diagrams  on  pages 
186  and  187  of  the  textbook  as  you  work  through  this  applet. 


3.  List  the  six  essential  parts  of  the  human  digestive  system. 

4.  What  are  the  three  functions  of  the  mouth? 

5.  The  esophagus  connects  the to  the 

6.  What  is  the  function  of  the  esophagus? 

7.  How  does  the  esophagus  complete  its  function? 

8.  Which  two  functions  does  the  stomach  perform? 

9.  Which  two  substances  does  the  stomach  lining  make? 

10.  What  is  the  pH  of  stomach  acid? 

11.  About  how  long  does  food  remain  in  the  stomach? 

12.  Where  does  the  food  go  to  after  the  stomach? 

13.  What  happens  to  the  acidic  gastric  juices  in  the  small  intestine? 
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14.  Which  part  of  the  small  intestine  releases  enzymes  that  digest  proteins  and 
carbohydrates? 

15.  What  is  the  last  part  of  the  small  intestine  designed  to  do? 

16.  Which  two  parts  of  the  body  make  substances  to  help  the  small  intestine 
digest  food? 

17.  The  liver  makes  a substance  called , which  is  stored  in  the 


18.  The  pancreas  produces  three  different  enzymes  to  help  digest 

, 1 and 

19.  The  finger-like  projections  in  the  small  intestine  that  help  the  small  intestine 

absorb  food  are  called 


20.  How  do  the  villi  help  the  small  intestine  absorb  nutrients? 

21 . The  main  job  of  the  large  intestine  is  to  absorb and  return 

it  to  the  bloodstream. 


22.  Remaining  solid  wastes  are  stored  in  the 
the  body  through  the 


and  passed  from 


Check  your  answers  on  pages  100  and  101  of  the  Appendix. 
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A second  important  system  in  your  body  is  the 
circulatory  system.  Your  circulatory  system 
consists  of  your  heart  and  many  blood  vessels. 
The  blood  vessels  include  arteries,  veins,  and 
capillaries.  The  heart  pumps  blood  through 
the  blood  vessels  located  throughout  the 
body. 


Turn  to  pages  188  and  189  of  the  textbook 
and  read  “The  Circulatory  System — The  Beat 
Goes  On.” 


23.  How  does  your  heart  pump  blood? 


24.  In  the  diagrams  of  the  circulatory  system  on  page  187,  the 

are  coloured  red  and  the are 

coloured  blue. 

25.  The are  small  blood  vessels  that  connect  arteries  and 

veins. 

26.  Describe  the  path  the  blood  takes  as  it  makes  it  way  from  the  right  side  of  the 
heart  (blue  half  in  Figure  9.8),  through  the  blood  vessels,  and  then  back  to 
the  right  side  of  the  heart. 

27.  Why  is  the  circulatory  system  called  a closed  system? 


Check  your  answers  on  pages  101  and  102  of  the  Appendix. 


For  more  information  on  the  human  heart,  try  “Internet  Connect”  at  the  bottom  of 
page  189  of  the  textbook.  You  may  also  visit  the  following  website  for  additional 
information. 


http://www.howstuffworks.com/heart.htm 


You  have  just  described  the  digestive  and  circulatory  systems  as  two 
independent  systems.  However,  the  digestive  and  circulatory  systems  work 
together.  The  digestive  system  takes  in  food  and  breaks  it  down  into  nutrients. 
The  circulatory  system  absorbs  and  transports  the  nutrients  to  the  rest  of  the 
body  where  cells  will  use  them  to  produce  energy  and  perform  their  functions. 
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Turn  to  page  189  of  the  textbook  and  read  “Working  Together — The  Digestive 
System  and  the  Circulatory  System.” 

28.  Complete  the  following  statements  on  how  the  circulatory  system  and 
digestive  system  work  together. 


a.  enter  the  bloodstream  from  the  digestive  system 

through  thin 

b.  The carries  digested  food  substances  to  the 

of  the  body. 

c.  The travel  around,  over,  and  through  each 

of  the  body. 

d.  pass  from  the  cells  back  into  the  bloodstream 

through  the 

e.  The helps  to  dispose  of  waste  products  and 

toxic  materials. 

29.  How  can  you  model  contractions  that  occur  in  the  esophagus,  small 

intestine,  and  large  intestine? 


Check  your  answers  on  page  102  of  the  Appendix. 


30.  Answer  questions  2 and  4 of  “Check 

Your  Understanding”  on  page  190  of  the  textbook. 


You  have  just  completed  the  concepts  for 
this  lesson.  Now,  do  the  following  questions 
to  review  what  you  covered. 


Check  your  answers  on  page  102  of  the  Appendix. 


Go  to  pages  9 to  11  of  Assignment  Booklet  3A  and  answer  questions  8 to  14. 
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Keeping  an  Eye  on  Life  Functions 


Have  you  been  to  the  doctor  recently?  How  do  doctors  determine  what  is  wrong 
with  you?  They  start  by  asking  you  questions.  Then  they  may  check  your  blood 
pressure  and  listen  to  your  heartbeat.  By  asking  questions  and  checking  some 
basic  indicators  of  health,  doctors  can  determine  whether  an  ailment  is  minor  or 
whether  more  tests  are  needed.  Today,  there  are  numerous  technological  devices 
doctors  use  to  determine  what  is  wrong. 

Turn  to  page  190  of  the  textbook  and  read  the  introductory  paragraphs  of 
“Keeping  an  Eye  on  Life  Functions.”  Then  read  “An  Emergency  Trip  to  the  Clinic” 
on  pages  190  and  191.”  You  will  be  introduced  to  various  types  of  equipment 
medical  clinics  and/or  hospitals  may  have  today. 

1 . Name  the  seven  devices  described  on  pages  190  and  191 . State  what  each 
device  is  used  to  determine. 


Check  your  answer  on  page  103  of  the  Appendix. 
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Blood  pressure  and  heart  rate  are  two  important  checks  your  doctor  will  make 
whenever  you  visit.  Blood  pressure  is  a measure  of  the  pressure  of  the  blood 
against  the  walls  of  your  blood  vessels.  Heart  rate  is  a measure  of  how  fast  your 
heart  is  beating.  Both  indicate  how  hard  your  heart  is  working. 

Turn  to  page  192  of  the  textbook  and  read  the  information  in  “Check  Your  Blood 
Pressure.” 

2.  What  is  systolic  blood  pressure? 

3.  What  is  diastolic  blood  pressure? 

4.  In  a blood  pressure  reading  of  130  over  78,  which  is  the  systolic  reading  and 
which  is  the  diastolic  reading? 

5.  What  is  the  approximate  average  blood  pressure  reading  for  a 15-year-old? 


Blood  Pressure  and  pulse  are  affected  by  what  you  do. 
Exercise  and  most  activities  will  increase  your  blood 
pressure  and  pulse  temporarily. 


How  Does  Exercise  Affect  Blood  Pressure? 

Turn  to  page  193  of  the  textbook  and  read  the  entire  activity. 

You  can  use  a skipping  rope  as  suggested  or  do  push  ups  or  one  of  the 
other  suggested  exercises.  A partner  is  not  required  to  do  this  activity. 
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If  you  have  access  to  a digital  blood  pressure  cuff  (sphygmomanometer) 
and  no  health  concerns,  do  Part  A.  If  you  don’t  have  access  to  a digital 
blood  pressure  cuff  or  you  have  health  concerns,  do  Part  B. 

Part  A 

Follow  the  instructions  carefully.  Observe 
caution  when  inflating  a manual  blood 
pressure  cuff  so  that  you  do  not  bruise 
your  arm. 

Pay  special  attention  to  the  safety 
precautions  mentioned. 

6.  Answer  the  following  on  page  193  of  the 
textbook. 

a.  questions  1 and  2 of  “What  Did  You 
Find  Out?” 


b.  question  3 of  “Conclude  and  Apply” 


PartB 


Use  the  following  data  to  answer  question  6 in  Part  A. 


Pulse 

Blood  Pressure 

Initial  (at  rest) 

70 

122/72 

After  Exercising 
for  5 min 

112 

147/85 

After  Resting 
for  5 min 

73 

124/74 

V J 
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You  have  just  completed  the  concepts  for 
this  lesson.  Do  the  following  question  to 
review  what  you  covered. 


7.  Answer  question  2 of  “Check  Your  Understanding”  on  page  193  of  the 
textbook. 


Check  your  answer  on  page  103  of  the  Appendix. 

Using  the  Internet  or  reference  books  at  the  library,  you  may  wish  to  research 
additional  medical  technologies,  like  fluoroscopes,  laparoscopes,  and 
ultrasounds. 
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Section  2 Review  ^ 


In  this  section  you  identified  life  functions  common  to  living  things.  You  compared 
photosynthesis  and  respiration  and  identified  the  similarities  and  differences 
between  them.  You  investigated  organ  systems  in  the  human  body  and  identified 
functions  of  the  digestive  and  circulatory  systems. 


You  now  know  how  complex  the  human  body  is.  Each  system  must  work  with 
many  other  systems  to  keep  the  body  in  balance.  You  know  that  lifestyle  choices 
about  what  you  eat  and  drink  affect  that  balance.  Are  you  making  the  right 
choices? 


You  have  now  covered  all  of  the  concepts  for  this  section.  To  further  your 
knowledge,  answer  the  following  “Chapter  9 Review”  questions  on  pages  194 
and  195  of  the  textbook.  If  necessary,  go  back  and  read  over  parts  of  this  section 
as  you  answer  the  questions. 


1 . Answer  question  1 of  “Reviewing  Key  Terms.” 

2.  Answer  questions  5 and  7 of  “Understanding  Key  Ideas.”  Note:  A diagram  is 
not  necessary  for  question  5. 

3.  Answer  question  12  of  “Problem  Solving/Applying.” 


Check  your  answers  on  page  104  of  the  Appendix. 
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What  do  you  have  for  breakfast,  lunch,  or  dinner  each  day?  Does  your  menu 
include  a variety  of  foods  consisting  of  cereal  grains,  fish,  beef,  chicken, 
vegetables,  and  fruits?  To  maintain  good  health,  your  body  needs  a balanced  diet 
that  includes  carbohydrates,  fats,  proteins,  vitamins,  minerals,  and  water.  By 
making  good  diet  choices,  you  will  improve  the  way  your  body  functions. 


In  this  section  you  will  identify  essential  nutrients,  discover  how  diets  affect  the 
body,  and  investigate  how  the  digestive  system  processes  food.  You  will  read  and 
understand  food  labels  and  analyze  your  own  diet.  You  will  then  analyze  diets  in 
general  and  develop  diets  that  meet  special  needs. 


For  more  information  on  what  you  will  study  in  this  section,  turn  to  page  196  of 
the  textbook  and  read  the  introduction  to  Chapter  10.  Also,  read  “What  You  Will 
Learn,”  “Why  It  Is  Important,”  and  “Skills  You  Will  Use”  on  page  197. 
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Assessing  Nutrients 


1 .  Write  the  correct  term  for  each  of  the 
following  definitions. 


Do  you  know  which  nutrients  are  in  the  foods  you  eat?  Do  you  know 
the  function  of  the  various  types  of  nutrients?  What  kind  of 
nourishment  does  your  body  need?  People  need  a variety  of 
nutrients  to  maintain  their  body  and  health. 


Turn  to  page  198  of  the  textbook  and  read  the 
introductory  paragraphs  of  “Assessing 
Nutrients.”  You  will  get  information  on  the 
meaning  of  nutrition  and  malnutrition. 


a.  substances  found  in  foods  that  provide  nourishment  for  your  body 

b.  a branch  of  science  that  studies  foods  and  how  the  body  uses  them 

c.  what  occurs  when  essentia!  nutrients  are  missing  from  the  diet 

d.  professionals  who  study  the  food  needs  of  humans  and  other  organisms 

2.  Why  is  proper  nutrition  necessary? 

3.  What  often  happens  to  people  who  suffer  from  malnutrition? 


Check  your  answers  on  page  104  of  the  Appendix. 


Using  the  Internet  or  reference  books  from  the  library, 
research  the  job  of  a nutritionist.  Is  this  a career  you 
might  want  to  pursue? 
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Calcium  is  one  of  the  essential  minerals  required  by  your  body.  Read  the 
information  in  “Try  This!”  and  “Did  You  Know?”  at  the  bottom  of  page  198  of  the 
textbook. 


Place  a hard-boiled  egg  or  some  egg  shells  in  a cup 
with  vinegar.  Leave  it  overnight. 

4.  What  happens  to  the  egg  shells? 

5.  Why  is  calcium  important  for  human  nutrition? 



Check  your  answers  on  pages  104  and  105  of  the  Appendix. 


Your  body  needs  specific  nutrients  to  perform  its  life  functions.  There  are  six 
basic  nutrients  required  by  your  body  to  maintain  good  health: 


• carbohydrates  • vitamins 

• proteins  • minerals 

• fats  • water 


Turn  to  pages  199  and  200  of  the  textbook  and  read  “What  Nutrients  Do  We 
Need?”  Study  Table  10.1,  Nutrients  Our  Bodies  Need,  on  page  200  very  closely. 

6.  Two  foods  that  provide  carbohydrates  are and 


7.  List  the  functions  of  proteins. 

8.  Why  did  Aboriginal  women  use  bark  and  needles  from  the  white  cedar  tree  to 
treat  scurvy  in  Jacques  Cartier’s  crew  in  the  sixteenth  century? 

9.  What  are  the  functions  of  water? 


Check  your  answers  on  page  105  of  the  Appendix. 
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How  do  nutritionists  know  what  nutrients  a food  item  contains?  You  cannot  tell  by 
just  looking  at  the  food.  Investigation  10-A  shows  how  to  test  for  glucose,  starch, 
protein,  and  fat. 


10-A:  Testing  for  Nutrients 


Turn  to  pages  201  to  203  of  the  textbook  and  read  the  entire  investigation. 

If  you  have  access  to  a supervised  laboratory,  do  Part  A.  If  you  do  not  have 
access  to  a supervised  laboratory,  do  Part  B. 

Part  A 

Follow  the  instructions  in  the  procedure  carefully.  In  the  first  three  tests  you  place 
ten  drops  of  glucose,  starch,  protein,  and  fat  into  the  four  test  tubes.  You  then  us< 
three  different  solutions  to  test  each  of  the  four  test  tubes.  Be  sure  to  label  your 
test  tubes  accordingly. 


Pay  careful  attention  to  the  safety  precautions  mentioned. 
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10.  Complete  a chart  similar  to  the  following.  For  the  first  three  tests,  mark  an  X 
if  the  test  shows  no  colour  change.  If  there  is  a colour  change,  write  the 
colour  in  the  appropriate  box.  For  the  brown  paper  test,  write  “transparent”  or 
“not  transparent”  in  the  appropriate  box. 


Testing  Agent 

Glucose 

Starch 

Protein 

Fat 

Biuret  solution 

iodine  solution 

Benidict’s  solution 

brown  paper 

11 .  Answer  the  following  on  page  203  of  the  textbook. 

a.  questions  1 and  2 of  “Analyze” 

b.  question  3 of  “Conclude  and  Apply” 


iHECI 


Check  your  answers  on  page  105  of  the  Appendix. 


PartB 


Insert  the  Science  14  Multimedia  CD  into  your  computer.  View  the  segment  titled 
“What’s  in  this  Food?”;  then  answer  the  following  questions. 


12.  What  substance  was  used  in  the  protein  test? 

13.  What  colour  does  the  Biuret  solution  turn  when  poured  into  the  test  tube  with 
the  gelatin? 


14.  Sudan  IV  solution  was  used  in  a test  with  cooking  oil.  What  nutrient  is  being 
tested  for  in  this  test? 

15.  Another  name  for  fats  is  lipids.  What  is  another  test  for  fat  (lipids)  that  was 
used  in  this  segment? 
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16.  What  happened  to  the  brown  paper  where  the  cooking  oil  (fat)  was  placed? 

17.  What  substance  is  used  to  test  for  the  presence  of  starch? 

18.  What  colour  did  the  starch  solution  turn  when  the  iodine  was  added? 

19.  What  substance  was  used  as  glucose  (sugar)  in  the  test  with  Benedict’s 
solution? 

20.  What  process  was  required  in  the  test  for  glucose  with  Benedict’s  solution? 

21.  What  colour  did  the  apple  juice  turn  in  the  test  with  Benedict’s  solution? 

22.  What  was  the  purpose  of  the  test  tube  with  water  only  in  each  of  the  tests  in 
this  segment? 


23.  Answer  questions  1 , 2,  and  3 of  “Check  Your  Understanding”  on  page  203  of 
the  textbook. 


Check  your  answers  on  page  106  of  the  Appendix. 


Go  to  page  1 of  Assignment  Booklet  3B  and  answer  questions  1 and  2. 
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Analyzing  Diets 

What  do  you  think  of  when  you  hear  the  word 
diet ? Do  you  think  of  a nutrition  plan  or  do 
you  think  of  reducing  the  amount  you  eat? 

Diet  is  simply  what  you  eat.  Do  you  know  that 
fat  is  an  essential  part  of  a well-balanced 
diet?  Your  diet  should  be  well  balanced  with  a 
variety  of  foods. 

Canada’s  Food  Guide  provides  a guideline  to 
help  you  make  healthy  choices  about  the 
types  and  amounts  of  food  you  eat.  Turn  to 
page  204  of  the  textbook  and  read  the 
introductory  paragraphs  of  “Analyzing  Diets.” 

Read  “Canada’s  Food  Guide”  as  well. 

1 . Name  the  four  food  groups  listed  in 
Canada’s  Food  Guide. 

2.  Does  everyone  require  the  same  amount  of  food? 

3.  List  the  five  guidelines  provided  in  Canada’s  Food  Guide. 

4.  List  the  foods  you  eat  during  a typical  day.  You  might  divide  your  list  into 
breakfast,  lunch,  dinner,  and  snacks.  How  well  does  your  diet  fit  the 
guidelines  of  Canada’s  Food  Guide? 

5.  Read  “Did  You  Know?”  on  page  204  of  the  textbook. 

a.  What  is  cholesterol? 

b.  What  does  cholesterol  do? 

c.  How  can  you  control  your  cholesterol  level? 


Check  your  answers  on  page  107  of  the  Appendix. 
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If  you  have  access  to  the  Internet,  do  “Internet  Connect”  on  page  204  of  the 
textbook.  Note:  The  link  should  be  to  Chapter  10,  not  Chapter  9.  Use  this  site  to 
compare  the  list  of  foods  in  your  diet  with  those  recommended  by  the  Canada’s 
Food  Guide.  You  may  also  wish  to  explore  the  site  for  information  on  healthy 
eating,  food  labels,  and  body  mass  index  (BMI). 


Food  Labelling 


Do  you  check  the  list  of  ingredients  of  on  the  containers  of  foods  you  eat?  Do  you 
know  how  to  read  and  interpret  the  nutrition  information? 


Turn  to  page  205  of  the  textbook  and  read  the  information  given  in  “Food 
Labelling”  at  the  top  of  the  page.  Study  the  label  shown,  and  answer  the  following 
questions. 


6.  What  three  types  of  information  are  found  on  the  food  label? 

7.  The  nutrition  information  for  the  Mac  & Cheese  food  label  on  page  205  has  a 
list  of  ingredients.  What  are  the  first  three  ingredients? 

8.  In  which  order  do  you  think  the  ingredients  are  listed?  Are  they  listed  from 
largest  quantity  to  smallest  quantity,  from  smallest  quantity  to  largest 
quantity,  or  in  no  particular  order? 


9.  Which  ingredient  is  in  the  largest  quantity? 

10.  What  serving  size  is  the  nutrition  information  based  on? 


Check  your  answers  on  pages  107  and  108  of  the  Appendix. 
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Comparing  Food  Labels 

Read  the  entire  activity  on  page  205  of  the  textbook. 


A 


Obtain  two  labels  for  the  same  food  type  and  compare  nutrition 
information  on  the  two  labels.  For  example,  use  labels  from  two  juices  or 
two  cereals.  Follow  the  instructions  in  “What  to  Do?” 


11 .  a.  Are  the  first  two  ingredients  the  same  on  both  labels? 

b.  What  is  the  energy  value  per  serving?  Are  the  serving  sizes  the 
same? 


c.  List  the  nutrients  for  both  labels. 

d.  Which  nutrients  are  significantly  different  in  the  two  labels?  How 
do  these  nutrients  compare? 

12.  Answer  questions  1 and  2 of  “What  Did  You  Find  Out? 

13.  Obtain  a label  from  unprocessed  food  and  one  from  processed  food. 
Unprocessed  foods  include  yogurt,  whole-grain  cereals,  and  natural 
fruit  juices.  Processed  foods  include  non-whole-grain  cereal  and 
juice  substitutes.  Compare  the  two  labels.  Does  one  have  more 
vitamins  and  minerals  added?  Which  one? 


V 


Check  your  answers  on  page  108  of  the  Appendix. 
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A diet  usually  refers  to  the  types  of  foods  a person  eats.  However,  a diet  also 
refers  to  an  eating  plan  designed  to  help  a person  obtain  or  maintain  a healthy 
body  weight.  Turn  to  page  206  of  the  textbook  and  read  “Vegetarian  Diets.” 

14.  What  is  a vegetarian  diet? 

15.  What  is  the  difference  between  strict 
vegetarians  and  other  types  of 
vegetarians? 

16.  What  foods  might  strict  vegetarians  eat  to 
obtain  protein?  Refer  to  Table  10.1  on 
page  200  if  necessary. 

17.  How  can  vegetarians  supplement  their 
mineral  and  vitamin  intake? 


Every  day  you  determine  what  you  put  into  your  system.  The  easiest  way  to 
obtain  the  energy  and  nutrients  your  body  needs  is  to  eat  a variety  of  foods  from 
the  four  Canada’s  Food  Guide  groups. 

Numerous  diets  are  advertised.  Some  provide  a special  drink  or  energy  bars; 
others  provide  pre-packaged  food  in  well-balanced  portions.  Some  diets  are 
called  fad  diets  because  they  emphasize  a particular,  low-calorie  food. 
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Turn  to  page  206  of  the  textbook  and  read  the  information  in  “Fad  Diets. 


18.  Name  three  fad  diets. 

19.  What  is  meant  by  fad  diets? 

20.  Describe  a disadvantage  of  the  Atkins  high  protein,  low  cholesterol  diet? 

21 . What  substance  should  one  consume  in  large  quantity  if  they  are  on  the 
Atkins  high  protein,  low  cholesterol  diet? 

22.  State  two  things  athletes  can  do  to  increase  their  muscle  bulk? 


Check  your  answers  on  page  109  of  the  Appendix. 


For  more  information  on  vegetarian  diets  and  fad  diets,  use  any  of  the  Internet’s 
search  engines.  Enter  the  words  vegetarian  diet  or  vegetarian  food  guide  or  fad 
diets  into  the  search  engine. 


You  have  just  completed  the  concepts  for 
this  lesson.  Do  the  following  questions  to 
further  your  understanding. 


23.  Answer  questions  1,  3,  and  5 of  “Check  Your  Understanding”  on  page  206  of 
the  textbook. 


Check  your  answers  on  page  109  of  the  Appendix. 


Go  to  pages  2 and  3 of  Assignment  Booklet  3B  and  answer  questions  3 to  7. 
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Digestive  System — Mining  the  Nutrients 


Eating  too  much,  eating  too  little,  dieting — all 
this  would  not  matter  if  your  body  could  not 
absorb  the  nutrients  from  the  food  you  eat.  It 
is  the  job  of  your  digestive  system  to  break  up 
the  food  you  eat  and  obtain  the  necessary 
nutrients  from  it. 

You  discovered  in  Section  2 that  digestion 
involves  both  a mechanical  process  and  a 
chemical  process.  A third  process  involved  in 
digestion  is  absorption.  While  mechanical 
digestion  and  chemical  digestion  break  down 
the  food  you  eat  into  particles  that  can  be 
used  by  your  cells,  absorption  is  the  process 
that  moves  the  nutrients  to  the  bloodstream 
and  to  your  cells  and  tissues. 

Turn  to  page  207  of  the  textbook  and  read  the  introduction  to  “Digestive  System: 
Mining  the  Nutrients”  as  well  as  the  information  on  how  the  mouth  and  stomach 
are  involved  in  digestion. 

1 . What  parts  of  your  digestive  system  are  involved  in  mechanical  digestion? 

2.  Chemicals  that  break  down  food  into  smaller  particles  are  called 


3.  What  job  do  your  teeth  do  in  the  mechanical  breakdown  of  food? 

4.  When  food  leaves  the  stomach,  what  form  is  it  in? 

5.  How  did  Dr.  Beaumont  show  that  gastric  juices  from  the  stomach  liquefy 
meat? 
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6.  The  nutrient  that  begins  to  be  broken  down  by  chemical  digestion  in  the 

stomach  is 

7.  What  happens  to  the  starch  in  crackers  when  you  chew  them  for  a few 
minutes?  How  do  you  know? 


Check  your  answers  on  page  110  of  the  Appendix. 


Turn  to  page  208  of  the  textbook  and  read  about 
what  part  of  the  digestion  process  takes  place 
the  small  intestine. 


8.  What  two  processes  largely  take  place 
in  the  small  intestine? 


9.  A gland  that  secretes  enzymes  to 
neutralize  gastric  juices  is  the 


10.  What  happens  to  fats  in  the  small  intestine? 


Check  your  answers  on  page  110  of  the  Appendix. 


Turn  to  page  209  of  the  textbook  and  read  about  what  part  of  the  digestion 
process  takes  place  in  the  large  intestine. 


11.  What  process  continues  to  take  place  in  the  large  intestine? 

12.  What  additional  function  does  the  large  intestine  provide? 

13.  How  can  you  tell  if  you  are  drinking  enough  water? 

14.  The  four  organs  involved  in  the  digestive  process  are 

, , and 


Check  your  answers  on  page  110  of  the  Appendix. 
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Try  This! 


Read  “Try  This!”  on  page  209  of  the  textbook. 

Follow  the  instructions  carefully,  and  answer  the  following  questions.  You 
may  wish  to  add  a drop  or  two  of  food  colouring  on  top  of  the  oil. 

15.  What  happens  in  each  test  tube? 

16.  What  does  the  dish  soap  represent? 

17.  How  does  this  activity  relate  to  how  bile  works? 


V 


Check  your  answers  on  page  111  of  the  Appendix. 


J 


You  may  use  the  Digestion  applet  on  the  Science. Connect  1 Student  Multimedia 
CD  to  review  the  digestive  system. 


18.  Answer  questions  1 and  2 of  “Check  Your 
Understanding”  on  page  209  of  the  textbook. 


r 


You  have  now  completed  the  concepts  for 
this  lesson. To  further  your  understanding, 
do  the  following  questions. 


Check  your  answers  on  page  111  of  the  Appendix. 


Go  to  pages  3 and  4 of  Assignment  Booklet  3B  and  answer  questions  8 and  9. 
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The  Role  of  Diet 


What  foods  do  you  eat  every  day?  Why  do  you  need  to  eat  particular  foods? 
What  you  eat  (your  diet)  is  important  to  maintaining  proper  bodily  functions. 
A well-balanced  diet  will  contribute  significantly  to  a healthy  lifestyle. 


To  help  you  understand  what  role  a diet  plays  in  your  life,  you  will  assess  your 
diet.  In  the  next  investigation  you  will  list  all  the  foods  you  eat  in  one  day.  You  will 
use  Canada’s  Food  Guide  to  classify  each  food  and  a calories  chart  to  calculate 
the  number  of  calories  in  the  food. 


You  can  find  Canada’s  Food  Guide  and  a calories  chart  on  the  Internet  at  the 
website  referenced  in  “Internet  Connect”  on  page  211  of  the  textbook.  If  you  don’t 
have  access  to  the  Internet,  this  information  may  be  available  at  your  local  library. 
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Investigation 

10-B:  Analyze  Your  Diet 


Turn  to  page  210  of  the  textbook  and  read  the  entire  investigation. 

Follow  the  instructions  in  “What  to  Do”  carefully. 

Complete  a table  like  the  following  to  record  the  foods  you  eat  and  to  determine 
the  total  number  of  calories  you  consume  on  a typical  day.  Two  examples  are 
provided  for  you.  You  may  wish  to  use  a spreadsheet  to  record  your  information. 
Note:  Be  sure  you  included  all  snack  foods.  You  may  have  to  estimate  for  some 
snack  foods  by  using  the  calories  of  a comparable  food  item. 


Grain 

Products 

Vegetables 
and  Fruit 

Milk 

Products 

Meat  and 
Alternatives 

Food 

Serv. 

Cal 

Serv. 

Cal 

Serv. 

Cal 

Serv. 

Cal 

cereal 

1 

110 

banana 

1 

105 

Total 

1 

110 

1 

105 

Total  Number  Of  Calories  Per  Day:  215 

1 . Answer  questions  1 to  4 of  “Analyze.” 

2.  What  type  of  occupations  may  require  that  a person  consume  more  than  the 
average  number  of  calories? 


Check  your  answers  on  page  112  of  the  Appendix. 
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Now  that  you  have  listed  the  foods  you  eat  in  a day,  you 
can  evaluate  your  choices.  Choosing  certain  foods  or 
eating  irregularly  can  cause  problems.  Turn  to  page  211 
of  the  textbook  and  read  “Evaluate  Your  Choices.” 


3.  List  three  health  problems  that  may  be  caused  by 
eating  too  many  fats. 

4.  How  can  skipping  meals  cause  problems  for  you  and 
your  school  work? 


5.  Why  is  breakfast  the  most  important  meal  of  the  day? 

6.  The  person  in  Figure  10.14  is  in  a hurry.  What  should  he  pick  to  eat  for 
breakfast  from  the  foods  shown  on  the  table? 


Check  your  answers  on  page  112  of  the  Appendix. 


7. 


You  have  now  completed  the  concepts  for 
this  lesson.  Do  the  following  questions  to 
further  understand  what  you  covered. 

V 


Answer  question  2 of  “Check  Your 
Understanding”  on  page  211  of  the  textbook. 


8.  Research  the  dietary  needs,  and  plan  a well-balanced  diet  for  someone  who 
is  lactose-intolerant. 


Check  your  answers  on  pages  112  and  113  of  the  Appendix. 


For  more  information  on  fats  and  how  fats  work  in  the  body,  visit  the  following 
Internet  site: 

http://www.howstuffworks.com/fat.htm 

Go  to  pages  4 and  5 of  Assignment  Booklet  3B  and  answer  questions  10  to  14. 
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Section  3 Review  r# 


In  this  section  you  identified  essential  nutrients,  discovered  how  diet  affects  the 
body,  and  investigated  how  the  digestive  system  processes  food.  You  also 
analyzed  and  interpreted  food  labels  and  analyzed  your  own  diet.  Finally,  you 
analyzed  diets  in  general  and  developed  a diet  that  met  special  needs. 


How  well  your  body  functions  depends  on  the  food  choices  you  make.  You  now 
have  some  of  the  information  you  need  to  make  informed  decisions  about  how  to 
take  charge  of  your  own  well-being  and  protect  your  long-term  health. 


You  have  now  completed  all  of  the  concepts  for  this  section.  To  further  your 
understanding  of  these  concepts,  do  the  following  “Chapter  10  Review”  questions 
on  pages  212  and  213  of  the  textbook.  If  necessary,  go  back  and  read  over  parts 
of  this  section  as  you  answer  the  questions. 


1 . Answer  question  1 of  “Reviewing  Key  Terms.” 

2.  Answer  question  5 of  “Understanding  Key  Ideas.” 

3.  Answer  question  12  of  “Problem  Solving/Applying.” 


Check  your  answers  on  pages  1 1 4 and  1 1 5 of  the  Appendix. 
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MAINTAINING  HOMEOSTASIS 


Your  body  must  work  continuously  to  maintain  balance.  You  may  eat  excessively 
at  one  meal,  then  not  eat  for  a day.  You  may  sleep  for  6 hours  one  night,  then 
sleep  12  hours  the  next  night.  You  may  have  a basketball  game  and  play  very 
hard  one  day,  then  relax  the  next  day.  During  all  this  your  body  must  try  to 
respond  to  changing  conditions  and  maintain  a balance. 

In  this  section  you  will  discover  how  the  digestive  system  and  circulatory  system 
interact  to  maintain  balance.  You  will  identify  lifestyle  choices  that  affect  internal 
balance.  You  will  observe  the  effects  of  changes  in  temperature  on  heart  rate  and 
evaluate  the  human  heart’s  recovery  rate.  You  will  analyze  what  happens  when 
the  body  struggles  to  maintain  internal  balance  and  identify  some  major  disorders 
of  the  body.  Then  you  will  calculate  the  percentage  of  substances  reabsorbed 
after  passing  through  the  kidneys.  You  will  also  identify  some  technologies  used 
to  diagnose  and  treat  disorders  of  the  circulatory  system  and  digestive  system. 

For  more  information  on  what  you  will  study  in  this  section,  turn  to  page  214  of 
the  textbook  and  read  the  introduction  to  Chapter  11.  Also,  read  “What  You  Will 
Learn,”  “Why  It  Is  Important,”  and  “Skills  You  Will  Use”  on  page  215. 
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Keeping  an  Internal  Balance 

Have  you  been  in  a situation  that  has 
made  you  stressed,  like  writing  an 
important  test,  facing  an  emergency, 
or  performing  in  a competition?  Your 
body  will  react  to  these  types  of 
situations  by  producing  hormones 
that  give  you  energy  and  cause  your 
heart  rate  and  body  temperature  to 
rise. 

If  you  were  to  check  the  body 
temperature  of  all  the  students  in  a 
classroom,  you  would  find  that  their 
body  temperatures  vary  from  about 
36°C  to  about  37.5°C.  This  variation 
is  normal  and  shows  that  body 
temperature  is  specific  to  individuals. 

Various  factors — such  as  time  of  day, 
conditions  in  the  surrounding 
environment,  hormonal  levels,  metabolic  rate,  and  presence  of  illness — affect  the 
body  temperature  of  an  individual.  Do  you  recall  the  last  time  you  had  a fever? 

Do  you  remember  how  you  felt  when  your  body  temperature  rose  1°C?  Believe  it 
or  not,  a variation  of  as  little  as  0.5°C  can  affect  how  you  feel. 

Turn  to  pages  216  and  217  of  the  textbook  and  read  “Keeping  an  Internal 
Balance.”  You  will  read  about  different  situations  that  will  affect  your  body’s 
balance.  On  page  217,  six  key  elements  in  how  the  body  maintains  homeostasis 
are  given.  Study  these  six  elements  closely. 

1 . Name  the  four  conditions  that  affect  your  body  shown  in  Figure  11.1. 

2.  Define  homeostasis. 

3.  Control  of  the  release  of  food  energy  from  food  molecules  in  the 

mitochondria  is  done  by 
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4.  When  might  you  need  more  energy  released  from  food  molecules  in  the 
mitochondria? 

5.  Name  six  substances  present  in  the  blood. 

6.  Your  body  removes  toxic  substances  by  filtering  blood  through  the 


7.  How  does  your  body  deliver  more  nutrients  and  oxygen  to  the  cells  during 
times  of  high  activity  or  stress? 

8.  Which  body  organ  releases  insulin  in  response  to  increased  sugar 
concentration  in  the  blood? 

9.  How  does  insulin  return  the  glucose  concentration  in  the  blood  to  an  optimal 
level? 

10.  Most  of  a cell’s  cytoplasm  is  made  up  of . 

11.  Mineral  and  water  balance  in  the  body  are  influenced  by 


12.  Describe  how  the  body  maintains  homeostasis  for  each  of  the  situations  in 
Figure  11.1  on  page  216. 


In  the  previous  questions  you  found  that  the  body  may  increase  the  heart  rate  in 
response  to  increased  activity.  In  the  next  investigation  you  will  look  at  the  effects 
of  temperature  on  heart  rate. 


Check  your  answers  on  page  115  and  116  of  the  Appendix. 
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Investigation 

11 -A:  How  Does  the  Heart  Respond  to  Temperature 

Changes? 

In  this  investigation  you  will  analyze  what  happens  to  the  heart  rate  of  water  fleas 
(daphnia)  when  they  are  subjected  to  changes  in  temperature.  Turn  to  pages  218 
to  220  of  the  textbook  and  read  the  entire  investigation.  It  will  give  you  an  idea  of 
what  is  involved  in  this  investigation. 

13.  Answer  questions  1 and  2 of  “Prediction”  on  page  218  of  the  textbook. 


Check  your  answers  on  page  116  of  the  Appendix. 


If  you  have  access  to  a supervised  laboratory,  do  Part  A.  If  you  do  not  have 
access  to  a supervised  laboratory,  do  Part  B. 

Part  A 


Follow  the  procedure  in  the  textbook  carefully,  and  complete  the  investigation. 

Pay  special  attention  to  the  safety  precautions  mentioned. 


14.  Complete  a chart  similar  to  the  following  as  you  carry  out  the  investigation. 
Record  the  number  of  heartbeats  for  each  trial  with  each  water  temperature. 


Test 

Number  of  Heartbeats 

Average 
Number  of 
Heartbeats 

Trial  1 

Trial  2 

Trial  3 

Trial  4 

room  temperature 
water 

cold  water 

hot  water 
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15.  Answer  the  following  questions  on  page  220  of  the  textbook. 


! 


questions  1 , 2,  and  3 of  “Analyze” 


b.  questions  4 and  5 of  “Conclude  and  Apply” 


Check  your  answers  on  page  1 1 6 and  1 1 7 of  the  Appendix. 


PartB 

This  investigation  involves  observing  the  heart  rate  of  daphnia  under  a 
microscope  after  they  have  been  exposed  to  water  at  room  temperature, 
water  below  room  temperature,  and  water  above  room  temperature.  Use  the 
information  on  the  heart  rate  of  daphnia  under  different  conditions  in  the  following 
table  to  answer  question  15  in  Part  A. 


Test 

Number  of  Heartbeats 
Trial  1 Trial  2 Trial  3 Trial  4 

Average 
Number  of 
Heartbeats 

room  temperature 
water 

44 

47 

46 

43 

45 

cold  water 

21 

24 

27 

23 

24 

hot  water 

58 

54 

55 

54 

55 
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You  have  just  completed  the  concepts  for 
this  lesson.  Do  the  following  questions  to 
review  what  you  studied. 


V 

16.  Answer  questions  1,  3,  and  4 of 
“Check  Your  Understanding”  on  page 
220  of  the  textbook. 


Check  your  answers  on  page  117  of  the  Appendix. 


Go  to  pages  5 and  6 of  Assignment  Booklet  3B  and  answer  questions  1 to  6. 


Lesson  2 


What  Affects  Homeostasis? 


You  may  have  overeaten  at  one  time  or  another  or 
eaten  too  many  sweets.  How  did  your  body 
react  to  this  situation?  Did  you  feel 
uncomfortable?  have  stomach  cramps? 

There  are  a number  of  factors,  like  lifestyle  and 
diet,  that  affect  homeostasis. 


For  more  information,  read  “What  Affects  Homeostasis?”  on  pages  221  and  222 
of  the  textbook.  Study  Table  11.6,  Health  Risks,  on  page  222  carefully. 


1 . Which  two  systems  are  involved  in  maintaining  blood  sugar  levels,  water 
balance,  enzyme  levels,  and  waste  product  levels? 

2.  Name  three  things  that  interfere  with  the  balance  of  body  systems. 

3.  Name  three  things  you  can  do  to  reduce  your  risk  factors. 

4.  Name  five  health  risk  factors. 
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5.  Complete  a table  like  the  following  to  show  whether  the  risk  factors  given  are 
related  to  lifestyle,  diet,  genetics,  or  a combination  of  these.  Place  a check 
mark  {/)  in  the  appropriate  location.  If  the  factor  is  related  to  all  three,  place  a 
check  mark  (</)  in  the  Combination  column. 


Factor 

Lifestyle 

Diet 

Genetics 

Combination 

diet  high  in 
cholesterol  and  fats 

obesity 

smoking 

stimulants 
and  depressants 

lack  of  exercise 

6.  Which  effect  of  a diet  high  in  cholesterol  and  fats  can  lead  to  a heart  attack? 

7.  Active  male  teenagers  usually  require  about  3000  calories  per  day.  The 

Canada’s  Food  Guide  states  that  no  more  than  30%  of  those  calories  should 

be  from  fats. 

a.  How  many  calories  from  fat  are  allowed  by  the  Canada’s  Food  Guide  for 
an  active  male  teenager? 

b.  If  a gram  of  fat  is  equal  to  9 calories,  how  many  grams  of  fat  can  an 
average  male  teenager  eats  in  a day? 

c.  How  many  hamburger-and-fries  combinations  (like  the  one  on  page  221  of 
the  textbook)  can  be  eaten  before  an  active  male  teenager  is  over  the  limit 
of  grams  of  fats  per  day? 

d.  What  assumption  regarding  fat  consumed  is  being  made  in  the  situation  in 
question  7. c.? 

8.  Why  is  high  blood  pressure  often  called  the  silent  killer? 


Check  your  answers  on  pages  118  and  119  of  the  Appendix. 
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Clogged  Tubes:  Teacher  Demonstration 

Have  you  ever  sucked  a thick  milkshake  through  a straw?  Was  it 
difficult  to  draw  the  liquid  up  through  the  straw? 

Turn  to  page  224  of  the  textbook  and  read  the 
entire  activity.  This  activity  will  demonstrate  the 
function  of  blood  moving  through  blood  vessels 
using  different  sizes  of  straws. 

Pay  careful  attention  to  the  safety  precautions 
mentioned. 

9.  Predict  which  diameter  of  straw  will  be  easier  to  suck  the 
liquid  through. 


Check  your  answer  on  page  1 1 9 of  the  Appendix. 

You  will  need  two  straws  with  different  diameters  and  some  tomato  juice 
or  thick  orange  juice  to  complete  this  activity.  Follow  the  instructions  in 
“What  to  Do.” 

10.  Which  straw  was  easier  to  suck  the  liquid  through? 

11 . How  does  this  relate  to  clogging  of  arteries? 


Check  your  answers  on  page  119  of  the  Appendix. 

V J 
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The  heart  needs  a constant  supply  of  blood  to  maintain  a steady  pumping  action. 
The  rate  at  which  your  heart  pumps  increases  when  you  increase  your  activity 
level.  The  time  it  takes  for  your  heart  to  return  to  its  normal  rate  is  called  the 
recovery  rate.  Factors  that  affect  recovery  rate  include  amount  and  frequency  of 
exercise,  age,  amount  of  smoking  or  drug  use,  condition  of  arteries,  obesity,  and 
disease. 


11  -B:  Recovery  Time 

Turn  to  page  223  of  the  textbook  and  read  the  entire  investigation. 

If  you  are  in  a classroom  or  working  with  a group,  do  Part  A.  If  you  are  not  in  a 
classroom  or  you  are  working  at  home  alone,  do  Part  B. 


Part  A 


Complete  the  investigation  as  outlined  in  the  textbook.  Follow  the  instruction  in 
“Plan  and  Construct”  carefully. 

Pay  attention  to  the  safety  precautions  mentioned 

Instead  of  smokers  and  non-smokers,  compare  those  who  are  active  in  sports 
with  those  who  are  not. 
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Non-Active  _ Active 


A heart  rate  monitor  is  not  necessary.  If  you  are  taking  your 
pulse  manually,  count  the  number  of  pulses  in  15  seconds,  then 
multiply  by  4 to  get  the  number  of  pulses  in  1 minute.  If  you  are 
indoors,  you  may  use  walking,  jogging  on  the  spot,  and  climbing 
stairs  as  the  three  levels  of  exercise. 

Copy  and  complete  a table  similar  to  the  following  into  your  notebook. 


Light  Exercise  Moderate  Exercise  Heavy  Exercise 
Resting  Heart  Recovery  Heart  Recovery  Heart  Recovery 


Name  Heart  Rate  Rate  Rate  Rate  Rate  Rate  Rate 


12.  Draw  a bar  graph  showing  the  average  recovery  rate  for  each  level  of 
exercise  of  active  and  non-active  people  in  sports. 


13.  How  did  the  heart  rate  vary  with  the  intensity  of  the  exercise? 

14.  How  did  the  recovery  time  vary  with  the  intensity  of  the  exercise? 

15.  How  did  the  recovery  time  compare  for  the  people  that  are  active  in  sports  to 
those  that  are  not  active  in  sports? 
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Part  B 


Plan  and  complete  three  different  levels  of  exercise.  A heart  rate  monitor  is  not 


necessary.  If  you  are  taking  your  pulse  manually,  count  the  number  of  pulses  in 
15  s;  then  multiply  the  count  by  4 to  get  the  number  of  pulses  in  one  minute.  If 
you  are  indoors,  you  may  use  walking,  jogging  on  one  spot,  and  climbing  stairs 
as  the  three  levels  of  exercise.  Compare  your  rate  of  recovery  to  a person  of  a 
different  age  group.  Complete  a table  similar  to  the  following. 


16.  Complete  questions  13  and  14  from  Part  A. 

17.  How  did  your  recovery  time  compare  to  the  recovery  time  of  the  other  person 
in  the  test? 


Check  your  answers  on  page  120  of  the  Appendix. 
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If  you  have  access  to  the  Internet,  you  may  wish  to  do  “Internet  Connect”  on 
page  224  of  the  textbook.  This  site  will  allow  you  to  calculate  your  life  expectancy 
based  on  your  lifestyle  factors. 


18.  Answer  question  1 of  “Check  Your  Understanding”  on  page  224  of  the 
textbook. 


19.  Briefly  explain  how  coffee  can  affect  the  circulatory  and  digestive  systems. 


Check  your  answers  on  pages  120  and  121  of  the  Appendix. 


Go  to  pages  6 and  7 of  Assignment  Booklet  3B  and  answer  questions  7 to  11. 
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When  Your  Body  Cannot  Cope 

Some  people  can  eat  large  amounts  of 
food  and  not  put  on  weight.  Others  can  eat 
sweets  and  junk  food  every  day  and 
appear  to  still  remain  healthy.  Often, 
however,  this  is  only  in  the  short  term. 

Over  a long  period,  say  10  to  20  years, 
excessive  eating  and  excessive  sweets  in 
your  diet  can  cause  problems  for  the 
circulatory  and  digestive  systems. 

Conditions  that  affect  the  circulatory  and 
digestive  systems  include  diabetes,  ulcers, 
heart  attack,  as  well  as  eating  disorders 
(like  anorexia  nervosa  and  bulimia 
nervosa). 

Turn  to  page  225  of  the  textbook  and  read 
“Diabetes — Lifestyle  and  Genetics.” 


1.  People  with  diabetes  have  abnormally 

large  amounts  of 

in  their  blood  and  urine. 

2.  The  gland  that  is  not  working  properly  in  people  who  have  diabetes  is  the 


3.  Explain  the  difference  between  the  two  types  of  diabetes. 

4.  Name  the  three  things  that  diabetics  require  to  control  their  diabetes. 

5.  Name  the  two  things  that  are  thought  to  be  the  cause  of  diabetes. 
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Continue  on  page  225  of  the  textbook  by  reading  “Ulcers — Genetics.” 


6.  What  is  an  ulcer  of  the  digestive  system? 

7.  What  is  often  the  cause  of  ulcers  of  the  digestive  system? 

8.  What  is  the  symptom  of  ulcers  of  the  digestive  system? 

9.  State  whether  each  statement  is  true  or  false. 

a.  Ulcers  of  the  digestive  system  are  caused  by  stress  or  eating  too  quickly. 

b.  Most  ulcers  of  the  digestive  system  are  not  genetic. 

c.  Some  ulcers  of  the  digestive  system  are  thought  to  be  caused  by  a 
bacterium. 

d.  Ulcers  of  the  digestive  system  that  are  caused  by  a bacterium  cannot  be 


Heart  attacks  are  the  leading  cause  of  death  among  both  men  and  women. 
Heart  attacks  often  occur  in  the  early  morning,  after  exercising,  in  times  of 
extreme  emotional  stress,  or  even  while  eating. 

Turn  to  page  227  of  the  textbook  and  read  “Heart  Attack — Genetics/Lifestyle.” 


treated. 


Check  your  answers  on  page  121  of  the  Appendix. 
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10.  During  a heart  attack,  blood  flow  to  the supplying  the 

heart  is  severely  restricted. 

11 . What  happens  when  blood  flow  to  parts  of  the  heart  tissue  is  severely 
restricted? 

12.  What  is  meant  by  cardiac  arrest? 

13.  Can  a person  survive  a cardiac  arrest? 

14.  What  treatment  can  be  used  in  a cardiac  arrest? 

15.  How  is  a tendency  to  heart  attack  affected  by  both  heredity  and  lifestyle? 


Check  your  answers  on  pages  121  and  122  of  the  Appendix. 


If  you  have  access  to  the  Internet  you  may  wish  to  visit  the  following  site  to  learn 
how  CPR  works. 

http://www.howstuffworks.com/cpr.htm 


From  time  to  time,  you  may  have  seen  news  items 
regarding  eating  disorders.  Eating  disorders  can  develop 
from  a strong  desire  to  be  thin.  Two  such  eating  disorders 

are  anorexia  nervosa  and  bulimia  nervosa. 

Turn  to  page  227  of  the  textbook  and  read  “Eating 
Disorders — Lifestyle.” 

16.  What  do  people  who  suffer  from  anorexia  nervosa  do 
to  stay  thin? 

17.  Are  people  who  suffer  from  anorexia  nervosa  actually 
overweight? 

18.  How  do  people  with  bulimia  get  rid  of  the  food  they  eat? 


19.  What  problems  can  those  who  suffer  from  bulimia  have  with  their  teeth? 


Check  your  answers  on  page  122  of  the  Appendix. 
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An  important  organ  in  your  body’s  system  are  your  kidneys.  The 
kidneys  work  as  filters  to  recycle  important  salts  back  into  the 
body  and  excrete  harmful  toxins  and  some  excess  vitamins  and 
minerals  through  the  urine. 

In  the  next  investigation  you  will  calculate  the  amounts  of  six 
substances  that  filter  through  the  kidneys  and  return  to  the 
bloodstream. 


11-C:  How  Important  Are  Your  Kidneys? 

Turn  to  page  226  of  the  textbook  and  read  over  the  entire  investigation. 

20.  Complete  the  chart  on  page  226  as  instructed  in  “What  to  Do.”  In  the  chart, 
change  the  heading  “Absorbed  by  the  Blood  Substance”  to  “Substance 
Absorbed  by  the  Blood.” 


21 . Answer  the  following  on  page  226. 


a.  question  1 of  “Analyze” 

b.  questions  2,  3,  and  4 of  “Extend  Your  Skills” 


For  more  information  on  healthy  eating  and  choosing  healthy  diets,  go  to  the 
following  Internet  site: 

http://www.canadian-health-network.ca 


Go  to  pages  7 and  8 of  Assignment  Booklet  3B  and  answer  questions  12  to  17. 
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Technology  that  Maintains  Homeostasis 


Technology  in  health  care  has  advanced  rapidly  in  the  past  decade.  Surgeons 
can  perform  numerous  operations  without  having  to  make  large  incisions. 
Angioplasty  can  be  used  to  clear  a blocked  artery  by  inserting  a tube  containing  a 
balloon  that  is  then  enlarged  to  open  the  blocked  area. 

The  new  forms  of  technology  allow  for  the  diagnosis  of  medical  conditions  in  their 
early  stages.  By  providing  the  early  warning,  new  technologies  reduce  the 
severity  of  the  condition  and  extend  lives. 

Turn  to  pages  228  and  229  of  the  textbook  and  read  “Technology  that  Maintains 
Homeostasis.”  You  will  identify  a number  of  technologies  that  help  with  the 
circulatory  and  digestive  systems. 

1.  What  is  an  angiogram? 

2.  What  does  an  angiogram  show? 
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3.  What  is  the  purpose  of  an  angioplasty? 

4.  Describe  how  angioplasty  is  done. 

5.  What  is  Jarvik-7? 


6.  When  and  where  did  the  first  heart  transplant  take  place? 


7.  What  is  a heart  transplant? 

8.  Why  would  a patient  be  given  an  artificial  heart  rather  than  a heart 
transplant? 


9.  What  is  a pacemaker?  What  does  a pacemaker  do? 

10.  A(n) is  an  instrument  used  to  provide  a view  of  the 

inside  of  the  large  intestine  and  rectum. 


11 .  Answer  question  1 of  “Check  Your  Understanding”  on  page  229  of  the 
textbook. 


Check  your  answers  on  pages  123  and  124  of  the  Appendix. 


Go  to  pages  8 and  9 of  Assignment  Booklet  3B  and  answer  questions  18  to  21. 
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Section  A Review  ^ 


In  this  section  you  discovered  how  the  digestive 
system  and  circulatory  system  interact  to  maintain 
balance.  You  identified  lifestyle  choices  that  affect 
internal  balance.  You  also  observed  the  effects  of 
changes  in  temperature  on  heart  rate  and  evaluated 
human  heart  recovery  rate.  You  then  analyzed  what 
happens  when  the  body  struggles  to  maintain 
internal  balance  and  identified  some  major  disorders 
of  the  body.  You  also  calculated  the  percentage  of 
substances  reabsorbed  after  passing  through  the 
kidneys  and  identified  some  technologies  used  to 
diagnose  and  treat  disorders  of  the  circulatory  and 
digestive  systems.  Lastly,  you  examined  some  of 
the  new  technologies  that  help  health-care  providers 
diagnose  and  treat  illnesses  and  diseases  and 
preserve  homeostasis. 

Understanding  how  your  body  works  to  maintain  a balance  among  its  various 
parts  will  help  you  to  make  the  proper  lifestyle  choices.  Have  you  made  the  right 
choices  to  help  your  body  maintain  stable  conditions? 

You  have  now  completed  the  concepts  for  this  section.  To  further  your 
understanding,  answer  the  following  “Chapter  11  Review”  questions  on  pages 
230  and  231  of  the  textbook.  If  necessary,  go  back  and  read  over  this  section  as 
you  answer  the  questions. 

1 . Answer  questions  2. a.,  3,  5,  and  6 of  “Understanding  Key  Ideas.” 

2.  Answer  question  11  of  “Developing  Skills” 


Check  your  answers  on  pages  124  to  126  of  the  Appendix. 
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Module  Summary 

In  this  module  you  studied  the  basic  structures  that  make  up  living  things  and 
described  basic  theories  about  how  living  organisms  grow,  digest  food, 
reproduce,  move,  and,  in  general,  survive. 

In  Section  1 you  studied  the  parts  of  the  microscope  as  well  as  how  it  developed 
and  its  history.  You  described  the  differences  between  plant  and  animal  cells  and 
identified  various  cell  structures  and  their  functions.  You  analyzed  cell  theory  and 
compared  cell  structure  to  the  structure  of  the  organization  of  a city. 

In  Section  2 you  identified  life  functions  common  to  all  living  things  and  analyzed 
the  differences  and  similarities  between  photosynthesis  and  cellular  respiration. 
You  described  some  major  human  organ  systems  and  identified  technology  used 
to  monitor  life  functions. 

In  Section  3 you  described  how  diet  affects  the  body  and  how  the  body 
processes  and  uses  food.  You  discovered  how  to  read  the  nutrition  label  on 
product  labels  and  how  to  analyze  diets.  You  then  analyzed  your  own  diet  and 
assessed  the  benefit  of  a good  diet. 

In  Section  4 you  studied  the 
digestive  and  circulatory 
systems  and  how  they  interact 
to  maintain  balance  in  the  body. 

You  identified  how  diets  can 
influence  the  body’s  internal 
balance.  You  then  observed 
what  happens  when  the  body 
struggles  to  maintain  an  internal 
balance  and  identified  some 
technologies  used  to  maintain 
an  internal  balance. 

Throughout  this  module,  you 
learned  that  maintaining  a healthy 
body  depends  on  a wise  diet  and  lifestyle  choices.  Taking  care  of  your  body  will 
increase  your  chances  of  living  a disease-free  life  and  will  allow  you  to  pursue 
activities  you  enjoy  well  into  your  later  years. 
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GLOSSARY  - SUGGESTED  ANSWERS  ■ IMAGE  CREDITS 
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Glossary 

angiogram:  an  X-ray  picture  of  blood  vessels 

anorexia:  a condition  where  people  do  not 
eat  enough  because  they  think  they  are 
overweight 

artery:  a blood  vessel  that  takes  oxygen-rich 
blood  from  the  lungs  and  distributes  it 
throughout  the  body 

artificial  heart:  a mechanical  pump  that 
performs  the  functions  of  the  heart 

bulimia:  a condition  in  which  people  eat  too 
much  then  make  themselves  vomit  or  take 
laxatives  to  get  rid  of  the  food 

cardiac  arrest:  the  complete  stoppage  of 
heart  functions 

The  heart  stops  pumping  blood. 

capillary:  a tiny,  thin-walled  blood  vessel 
that  makes  the  exchange  of  oxygen 
and  carbon  dioxide  between  the  arteries 
and  veins 

cell:  the  smallest  unit  of  life 

cell  membrane:  a semi-permeable  layer 
around  plant  and  animal  cells  that  holds 
the  cytoplasm  in  place  but  allows  food 
molecules  and  water  to  pass  through 

cell  wall:  a rigid  layer  around  a plant  cell  that 
gives  the  cell  support  and  protection  from 
the  environment 

cellular  respiration:  the  process  in  cells  that 
converts  glucose  into  energy,  carbon 
dioxide,  and  water 


chemical  digestion:  the  part  of  the  digestion 
process  in  which  food  is  broken  down 
through  chemical  action 

circulatory  system:  the  system  of  organs 
that  moves  blood  throughout  the  body 

compound  microscope:  a microscope  that 
uses  two  lenses  set  at  a certain  distance 
apart  to  magnify  objects 

cytoplasm:  the  jelly-like  substance  in  a cell 
that  keeps  the  organelles  in  place 

diabetes:  a condition  in  which  the  body 
cannot  produce  insulin  to  control  the 
sugars  in  the  blood 

digestive  system:  the  system  of  organs  that 
converts  food  into  energy  that  the  body 
can  use 

dissecting  scope:  a low-power  magnifying 
device  used  to  aid  in  dissecting  a 
biological  specimen 

electron  microscope:  a microscope  that 
uses  a beam  of  electrons  to  produce  an 
image  around  the  cell 

endoplasmic  reticulum  (ER):  an  organelle 
that  transports  food,  water,  and  waste  in 
and  around  the  cell 

enzyme:  a chemical  that  helps  break  down 
food  during  the  digestive  process 

gallstones:  pieces  of  crystallized  cholesterol 
that  forms  in  the  gall  bladder 


84 


Science  14  • Module  3 • Appendix 


glucose:  the  simple  sugar  that  is  produced 
by  plants  during  photosynthesis 

hand  lens:  a single  lens  used  to  magnify 
objects 

heart  attack:  a restriction  of  blood  flow  to  the 
arteries  that  supply  the  heart 

high  blood  pressure:  a condition  in  which 
the  systolic  pressure  is  greater  than  130 
and  the  diastolic  pressure  is  greater  than 
90 

homeostasis:  the  ability  of  an  organism  to 
maintain  an  internal  balance,  even  when 
external  conditions  change 

| kidney  dialysis:  a process  where  the  blood 
is  passed  through  a machine  that 
removes  the  waste  products  and  returns 
the  cleansed  blood  back  to  the  body 

life  functions  or  processes:  the  seven 
activities  carried  out  by  cells  or  organ 
systems  to  maintain  life 

I malnutrition:  an  occurrence  when  essential 
nutrients  are  missing  from  a diet 

mechanical  digestion:  the  part  of  the 
digestion  process  through  which  food  is 
broken  down  by  chewing  or  churning 

mitochondrion:  an  organelle  that  provides 
energy  in  a cell;  the  power  house  of  the 
cell 

nucleus:  the  control  centre  for  all  activities  in 
a cell 

! nutrient:  substance  found  in  food  that 
provides  nourishment  to  the  body 


nutrition:  a branch  of  science  that  studies 
foods  and  how  the  body  uses  them 

organ:  two  or  more  tissues  combined  to 
perform  a particular  job  or  function 

e.g.,  stomach,  lungs,  and  liver 

organelles:  parts  of  a cell  that  carry  out 
particular  functions  of  the  cell 

organism:  any  living  thing  that  carries  out 
the  necessary  life  processes,  including 
reproduction,  growth,  and  transportation 

photosynthesis:  the  process  by  which  plants 
produce  glucose  and  oxygen  from  carbon 
dioxide,  water,  and  energy 

system:  two  or  more  organs  working 
together  to  perform  a particular  job  or 
function 

e.g.,  digestive  system  and  circulatory 
system 

tissue:  a group  of  cells  that  work  together  to 
perform  a particular  job  or  function 

e.g,  stomach  lining  and  muscles  in  your 
leg  or  arm 

ulcer:  a break  or  hole  in  the  lining  of  the 
stomach  or  esophagus 

vacuole:  a storage  container  in  a cell  for 
food,  water,  or  waste 

vein:  a blood  vessel  that  takes  oxygen-poor 
blood  from  body  tissues  and  returns  it  to 
the  heart 
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Suggested  Answers 

Section  1:  Lesson  1 


1 . Differences  between  Anton  van  Leeuwenhoek’s  microscope  and  a compound  microscope 
are  as  follows: 

• Leeuwenhoek’s  microscope  has  one  lens,  whereas  the  compound  microscope  has 
two  lenses. 

• Leeuwenhoek’s  microscope  could  magnify  an  object  about  200  times,  whereas  a 
compound  microscope  can  magnify  an  object  400  to  1000  times. 

• Leeuwenhoek’s  microscope  used  only  the  light  from  the  surroundings,  whereas  a 
compound  microscope  uses  a light  source  (bulb  or  mirror). 

2.  An  electron  microscope  is  different  from  a compound  microscope  in  that  the  electron 
microscope  uses  a beam  of  electrons  rather  than  light  to  view  the  object. 

3.  transmission  electron  microscope  (TEM)  and  scanning  electron  microscope  (SEM) 

4.  The  TEM  focuses  a beam  of  electrons  at  a very  thin  slice  of  an  item  that  has  been  covered 
in  chemicals.  This  gives  a very  detailed  observation  of  a portion  of  a dead  specimen.  The 
SEM  passes  a beam  of  electrons  over  the  entire  specimen  so  it  can  be  used  with  a living 
organism.  This  gives  a 3-D  image  of  the  specimen  on  a computer  screen. 

5.  Light  microscopes  can  be  used  to  analyze  blood  samples,  view  single-celled  organisms, 
and  view  computer  circuit  boards. 

6.  A monocular  compound  microscope  has  only  one  eyepiece.  A binocular  compound 
microscope  has  two  eyepieces. 

7.  The  low  power  objective  lens  is  best  for  locating  a specimen  in  the  viewing  area  of  a 
microscope. 

8.  The  coarse  focus  wheel  is  used  with  the  low  power  lens  to  bring  the  specimen  into  focus. 

9.  The  fine  focus  wheel  is  used  with  the  medium  and  high-power  lens  to  see  more  detail. 

10.  The  highest  total  power  (400x)  on  this  microscope  gives  the  greatest  magnification  of  the 
specimens. 
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11.  a.  Textbook  questions  1 and  2 of  “Analyze,”  p.  163 

1.  The  hand  lens  would  be  easiest  to  use  because  it  requires  no  adjustment  or 
knowledge  of  working  parts.  Also,  the  item  being  viewed  does  not  require  special 
preparation. 

2.  The  compound  microscope  showed  the  most  detail.  You  can  see  parts  of  the  wall 
and  spots  within  an  individual  cell. 

b.  Textbook  questions  3 and  4 of  “Conclude  and  Apply,”  p.  163 

3.  Answers  will  vary. 

Hand  lens:  You  would  use  a hand  lens  when  you  want  to  view  exterior  features. 
Items  to  be  viewed  with  a hand  lens  could  include  insects,  small  print,  seeds,  and 
so  on. 

Dissecting  scope:  You  would  use  a dissecting  scope  when  dissecting  large  items, 
like  frogs  and  earthworms. 

Compound  microscope:  You  would  use  a compound  microscope  when  you  want 
to  see  tiny  items,  like  cells  or  thin  sections  of  items. 

4.  Things  that  were  discovered  because  of  the  invention  of  the  microscope  include 
bacteria,  viruses,  various  single-celled  animals  in  water,  genes,  blood  cells,  cancer 
cells,  skin  cells,  chloroplasts,  parts  of  a cell,  stomata  on  a leaf,  and  so  on. 

i 12.  Total  magnification  = eyepiece  x objective  lens 

= 10x10 
= lOOx 

The  total  magnification  is  lOOx. 

13.  Textbook  questions  1,  2,  and  3 of  “Check  Your  Understanding,”  p.  164 

1 . To  magnify  small  objects  up  to  lOx,  scientists  would  use  a hand  lens. 

To  magnify  small  objects  up  to  20x,  scientists  would  use  a dissecting  scope. 

To  magnify  small  objects  up  to  lOOOx,  scientists  would  use  a compound  microscope. 
To  magnify  small  objects  thousands  of  times,  scientists  would  use  an  electron 
microscope. 

2.  You  are  able  to  locate  the  object  easier  by  using  the  low  power  objective  lens. 
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3.  The  coarse-adjustment  knob  will  put  the  specimen  out  of  focus  too  quickly  with  the 
medium  and  high  power  objective  lens.  Also,  there  is  a risk  of  running  the  objective 
lens  into  the  slide  on  the  stage  and  breaking  the  slide  or  the  objective  lens. 


Section  1 : Lesson  2 

1 . Cells  are  made  up  of  smaller  units  called  organelles. 

2.  Structures  formed  when  a number  of  cells  combine  together  to  carry  out  a specific  function 
are  called  tissues. 

3.  Two  or  more  tissues  combined  together  form  a(n)  organ. 

4.  Several  organs  combined  together  form  a(n)  system. 

5.  Robert  Hooke  observed  the  walls  of  dead  cork  cells. 

6.  The  three  parts  of  the  accepted  cell  theory  are 

(1)  All  living  organisms  are  made  up  of  cells. 

(2)  Cells  are  responsible  for  function  and  structure  in  all  living  organisms. 

(3)  All  cells  are  reproduced  from  other  living  cells. 

7.  Life  processes  are  activities  that  are  necessary  for  an  organism  to  survive.  These  activities 
include  growth,  transportation,  and  reproduction.  Note:  You  will  learn  more  about  life 
processes  in  Section  2. 

8.  Cells  are  called  the  smallest  units  of  life  because  a cell  is  the  smallest  unit  that  can  carry  on 
the  life  processes. 


Section  1:  Lesson  3 

1.  The  following  organelles  are  common  to  both  plant  and  animal  cells: 

• nucleus 

• cytoplasm 

• mitochondrion 

• vacuole 

• endoplasmic  reticulum  (ER) 

• golgi  body 

• cell  membrane 
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2.  The  cell  wall  and  chloroplast  are  present  only  in  plant  cells. 

3.  The  nucleus  is  the  most  important  organelle  of  plant  and  animal  cells. 

4.  a.  The  function  of  the  cell  membrane  is  to  separate  the  inner  parts  of  the  cell  from  the 

surrounding  environment.  The  cell  membrane  is  semi-permeable.  It  allows  some  things, 
such  as  water  and  food  molecules,  to  pass  through  and  keeps  other  harmful  things  out. 


b.  The  function  of  the  vacuole  is  to  store  water,  food,  and  waste  the  cell  cannot  use  or 
eliminate  right  away. 

c.  The  function  of  the  nucleus  is  to  control  all  of  the  activities  of  the  cell.  The  nucleus  also 
contains  the  DNA,  which  holds  the  hereditary  instructions. 

d.  The  function  of  the  mitochondrion  is  to  release  energy  into  the  cell  from  digested  food 
and  oxygen. 

5.  Sketches  will  vary.  A sample  sketch  is  given. 

i 


6.  Textbook  questions  1,  2,  and  3 of  “Analyze,”  p.  170 

1 . The  cork  cells  are  dead.  Only  the  cell  wall  appears  under  the  microscope. 

2.  The  inside  of  each  cork  cells  appears  empty,  but  it  actually  contains  an  air-like  gas. 

3.  Corks  float  because  they  are  less  dense  than  water. 
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7.  Sketches  will  vary.  A sample  sketch  is  given. 


cell  wall 


8.  Textbook  question  4 of  “Analyze,”  on  p.  170 

4.  A cell  wall  is  a rigid  wall  surrounding  a plant  cell.  A cell  membrane  is  a flexible 
membrane  that  holds  the  contents  of  the  cell  in  place. 

9.  Sketches  will  vary.  A sample  sketch  is  given. 
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10.  Textbook  questions  5 to  8 of  “Analyze,”  p.  170 

5.  Chloroplasts  are  green  in  colour. 

6.  The  pigment  found  inside  the  chloroplasts  is  called  chlorophyll. 

7.  The  purpose  of  the  pigment  is  to  provide  a component  for  photosynthesis. 

8.  You  usually  find  chloroplasts  in  leaves  or  green  stems. 

11.  Textbook  questions  9 to  14  of  “Conclude  and  Apply,”  p.  170 

9.  The  observed  cells  are  two-dimensional,  and  most  organelles  are  not  visible  as  in  the 
drawing. 

10.  Answers  will  vary  depending  on  the  power  of  the  microscope  and  the  quality  of  the 
staining.  You  may  have  been  able  to  see  the  nucleus,  cell  wall,  cell  membrane, 
vacuole,  chloroplasts,  and  cytoplasm. 

11.  Organelles  that  you  could  not  identify  may  include  some  from  question  10  as  well  as 
endoplasmic  reticulum  (ER),  golgi  body,  and  mitochondrion. 

12.  You  could  not  identify  all  organelles  because  your  microscope  may  not  have  been 
powerful  enough,  the  specimens  may  not  have  been  properly  prepared,  or  all  the 
organelles  may  not  have  been  present  in  the  specimen. 

13.  Staining  did  likely  help  you  identify  the  nucleus,  cell  wall,  cell  membrane,  vacuole,  and 
chloroplasts. 

14.  No,  there  were  no  other  organelles  in  the  cork  cells.  Only  the  cell  membrane  is  present 
in  cork. 

12.  There  are  five  paramecia  visible.  You  can  distinctly  see  the  cell  membrane  and  the  grainy, 
fluid-like  interior,  which  is  the  cytoplasm.  Other  organelles  are  not  visible. 

13.  A single  paramecium  and  parts  of  two  others  are  visible.  Again,  you  can  clearly  see  the  cell 
membrane  and  the  cytoplasm.  Some  white  spots  are  also  visible.  These  may  be  vacuoles. 
The  outline  of  the  nucleus  can  be  seen. 

14.  Several  paramecia,  each  with  a distinct  cell  membrane  as  well  as  various  light  and  dark 
spots  are  visible.  The  light  spots  may  be  vacuoles,  and  the  grainy  fluid  appearance  should 
be  the  cytoplasm. 
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15.  Numerous  distinct  cells  with  a cell  membrane  and  a coloured  spot  in  the  middle  are  visible. 
The  dark  spot  in  the  middle  is  the  nucleus.  The  unusual  curved  spot  in  the  cell  toward  the 
upper  left  side  of  the  slide  may  simply  be  the  result  of  damage  to  a cell  that  occurred  when 
staining  the  specimen. 

16.  Doughnut-like  shapes  of  the  red  blood  cells  are  visible.  No  internal  parts  are  visible. 

17.  Numerous  cells  with  the  cell  membrane  distinctly  shown  are  visible.  A particular  grouping 
of  cells  is  seen  in  the  upper  centre  of  the  slide.  This  grouping  may  be  cells  around  an 
opening  in  the  leaf. 

18.  At  40x  magnification,  only  small  specks  on  the  slide  are  visible.  At  lOOx  magnification,  you 
can  make  out  the  elongated  shape  of  the  euglena.  At  400x  magnification,  you  can  see  the 
shape  of  the  euglena  as  well  as  a number  of  spots  within  the  shape.  The  large  dark  spot 
visible  in  the  middle  of  the  euglena  cell  is  the  nucleus. 

19.  At  400x  magnification,  two  paramecia  and  part  of  a third  are  visible.  The  cell  membrane  is 
visible  as  well  as  the  nucleus  (dark  spot).  At  lOOx  magnification,  four  paramecia  are 
visible.  A dark  spot  (the  nucleus)  in  the  center  of  each  is  visible  as  well.  At  40x 
magnification,  the  general  shape  of  a number  of  paramecia  are  only  noticeable. 

20.  At  40x  magnification,  there  is  just  a slight  grainy  appearance  to  the  slide.  At  lOOx 
magnification,  the  slide  appears  much  more  grainy,  almost  looks  like  sand.  At  400x 
magnification,  tiny,  distinct  circles  with  a darker  outer  ring  and  a light  centre  are  visible. 

21 . The  paramecia  are  the  largest,  and  the  red  blood  cells  are  the  smallest. 

22.  Textbook  questions  1 to  4 of  “Check  Your  Understanding,”  p.  173 

1 . Organelles  are  the  structures  or  parts  within  a cell  that  carry  out  specific  functions  of 
the  cell.  Examples  are  nucleus,  cytoplasm,  and  cell  membrane. 

2.  Stains  are  added  to  a wet-mount  slide  to  make  the  specimen  and  its  parts  more  visible. 

3.  Making  a wet  mount  of  a sample  right  away  will  prevent  the  specimen  from  drying  up. 

4.  The  nucleus  stains  the  darkest. 
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Section  1 : Lesson  4 


Part  of 
the  City 

Function 
Performed  for 
the  City 

Part  of 
a Cell 

Function 
Performed  for 
the  Cell 

city  gate 

controls  what 
enters  and 
leaves  the  city 

cell  wall  and  cell 
membrane 

controls  what 
enters  and 
leaves  the  cell 

entire  land 
mass  of  the  city 

contains  all  the 
buildings  and 
streets  of  the  city 

cytoplasm 

contains  the 
interior  area  and 
parts  of  the  cell 

city  hall 

the  control  centre 
for  the  city 

nucleus 

the  control  centre 
for  the  cell 

power  plant 

provides  energy 
for  the  city 

mitochondrion 

provides  energy 
for  the  cell 

water  treatment 
plant  and  sewage 
treatment  plant 

stores  water 
and  treats 
waste  products 

vacuole 

stores  water,  food, 
waste  for  later  use 
and  disposal 

city  recycling  and 
waste  disposal 

packages 
wastes  and 
transports  away 

golgi  body 

packages  and 
transports  waste 

greenhouses, 

farms 

provide  food 
needed  to  survive 

chloroplasts 

produce  food  for 
the  plant  cell 

relay  system 

communication 
and  transportation 

endoplasmic 
reticulum  (ER) 

transports 
materials  in  the  cell 

2.  Textbook  questions  1 and  4 of  “Check  Your  Understanding,”  p.  175 

1 . The  raw  materials  come  into  the  city  through  its  city  gates.  There  may  be  more  than  one 
gate  into  the  city.  The  raw  materials  come  into  a cell  through  its  cell  wall  and  cell 
membrane. 
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4.  a.  A breakdown  of  the  transportation  system  of  a city  would  result  in  a lack  of  materials 
coming  into  the  city.  The  city’s  inhabitants  would  then  be  without  food  and  water; 
wastes  and  garbage  would  pile  up;  factories  would  run  out  of  raw  materials  and  have 
a stockpile  of  items  they  produced;  and  workers  would  be  unable  to  get  to  their 
places  of  work.  The  city  would  come  to  a standstill. 

b.  A breakdown  in  the  transportation  system  of  a cell  would  result  in  a lack  of  nutrients 
and  a pile  up  of  waste.  Reserves  of  food  may  become  polluted  with  wastes.  The  end 
result  would  be  the  death  of  the  cell. 


Section  1 Review 

1.  Textbook  questions  l.a.  to  l.g.  of  “Reviewing  Key  Terms,”  p.  176 


1.  a. 

cell  membrane 

b.  organelle 

c. 

nucleus 

d.  non-living 

e. 

hand  lens 

f.  endoplasmic  reticulum  (ER) 

g- 

cell 

2.  Textbook  questions  5 and  7 of  “Understanding  Key  Ideas,”  pp.  176  and  177 

5.  Follow  these  steps: 

step  1:  Rotate  the  low  power  objective  lens  into  place. 

step  2:  Turn  the  coarse-adjustment  knob  to  bring  the  specimen  into  focus. 

step  3:  Locate  the  area  to  be  viewed. 

step  4:  Rotate  the  nosepiece  so  the  medium  power  objective  lens  is  in  position, 
step  5:  Focus  with  the  fine-adjustment  knob  until  you  get  the  best  image, 
step  6:  Repeat  steps  4 and  5 with  the  high  power  objective  lens. 

7.  a.  Robert  Hooke  was  the  first  person  to  see  and  name  cells  he  saw  under  the 
microscope. 

b.  Anton  van  Leeuwenhoek  developed  a microscope  that  could  magnify  to  200x.  He 
also  observed  bacteria  that  could  not  be  seen  with  the  naked  eye. 
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Section  2:  Lesson  1 


Organs  in  Plant 

Life  Function 

Body  System 
in  Animal 

stem 

transportation 

circulatory  system 

roots 

nutrition 

digestive  system 

flower,  fruit 

reproduction 

reproductive  system 

I 

2.  Photograph  1:  Tree 

I Life  function:  (3)  growth  and  repair 
Structure:  The  tree  is  healing. 

Photograph  3:  Girl  testing  cardio 

Life  function:  (1)  transportation 
Structure:  The  girl’s  legs  are  moving. 

Life  function:  (6)  metabolism 
Structure:  The  machines  are  monitoring 
the  girl’s  body  functions. 

Photograph  5:  Venus’s  flytrap 

Life  function:  (2)  nutrition 
Structure:  The  Venus’s  flytrap  is  eating 
an  insect. 


Photograph  2:  Celery  in  a solution 

Life  function:  (1)  transportation 
Structure:  Red  dye  is  moving  up  the  stem. 

Photograph  4:  Spider 

Life  function:  (1)  transportation 
Structure:  The  spider  is  moving  on  the  web. 

Life  function:  (2)  nutrition 
Structure:  The  spider  uses  the  web  to  catch 
food. 

Photograph  6:  Horses 

Life  function:  (1)  transportation 
Structure:  The  mare  and  foal  both  have 
legs. 

Life  function:  (3)  growth  and  repair 
Structure:  The  foal  is  growing. 

Life  function:  (4)  reproduction 
Structure:  The  mare  gave  birth  to  the  foal. 

Life  function:  (7)  synthesis 
Structure:  The  mare  is  producing  milk  for 
the  foal. 
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Photograph  7:  One-celBed  animal 

Life  function:  (1)  transportation 
Structure:  The  cilia  on  the  one-celled 
animal  are  used  for 
movement. 


Photograph  9:  Amoeba 

Life  function:  (1)  transportation 
Structure:  The  pseudopods  on  the 
amoeba  help  it  move. 

Life  function:  (2)  nutrition 
Structure:  The  amoeba  has  engulfed 
food  (the  red  spot). 


Photograph  11:  Pink  flowers 

Life  function:  (4)  reproduction 
Structure:  The  tree  is  blossoming. 

Life  function:  (5)  regulation 
Structure:  Water  vapour  appears  on  the 
window  near  the  tree 
blossoms. 

Life  function:  (7)  synthesis 
Structure:  The  tree  in  blossom  is 
responding  to  spring. 


Photograph  8:  Spider  plant 

Life  function:  (3)  growth  and  repair 
Structure:  The  spider  plant  is  growing. 

Life  function:  (7)  synthesis 
Structure:  The  spider  plant  is  reproducing 
runners  in  response  to  its 
environmental  conditions. 

Photograph  10:  Signs 

Life  function:  (1)  transportation 
Structure:  There  is  a reference  made  to 
skates  and  shoes. 

Life  function:  (2)  nutrition 
Structure:  There  is  a reference  to  no 
service. 

Life  function:  (5)  regulation 
Structure:  There  is  a reference  to  a 
washroom. 

Photograph  12:  White  flower 

Life  function:  (4)  reproduction 
Structure:  The  tree  is  blossoming. 

Life  function:  (5)  regulation 
Structure:  The  flower  is  bending  toward  the 
light. 


Life  function:  (7)  synthesis 
Structure:  The  tree  in  blossom  is 
responding  to  spring. 
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13.  One  response  is  how  snails  become  inactive  during  the  hottest  and  driest  months.  This 
response  is  called  torpor.  The  other  response  is  how  bears  become  inactive  during  the 
winter  months.  The  heart  rate  and  breathing  of  the  bears  slow  down  during  this  time  and 
their  body  temperature  falls  lower  than  normal.  This  response  is  called  hibernation. 

4.  The  white  flower  in  Photograph  12  is  responding  by  bending  towards  the  light.  This 
response  is  called  phototropism. 

5.  Nerve  cells  have  arm-like  parts  so  they  can  connect  to  other  nearby  nerve  cells. 


Name  of  Cell 

Shape  of  Cell 

Function  of  Cell 

plant  epidermal  cells 

rectangular  or  brick-like 

to  provide  support  to  the 
plant  and  prevent  it  from 
drying  out 

human  epidermal 
(skin)  cells 

round  or  irregularly 
round,  appear  to  overlap 

provide  protection  from 
foreign  materials  and 
keep  in  moisture 

root  cells 

irregular, 
several  shapes 

absorb  water  and 
nutrients  from  soil 

cardiac  (heart) 
muscle  cells 

long  and  thin, 
interwoven 

allow  muscle  cell  to 
contract  and  expand, 
interwoven  for  strength 

human  nerve  cells 

irregular  centre  with  long 
thread-like  branches 

branches  help  cell 
transmit  and  receive 
messages  to  and  from 
other  cells 

red  blood  cells 

round  with  depression 
in  center 

large  surface  area  to  help 
in  exchange  of  gases 

7.  Textbook  question  2 of  “Analyze,”  p.  182 

2.  The  stomata  cells  have  a shape  that  is  able  to  open  and  close  to  allow  water  vapour  or 
other  gases  to  pass  in  or  out. 


The  muscle  cells  are  long  so  they  are  able  to  contract  and  stretch  out.  The  cells  are 
interwoven  to  provide  strength  and  to  allow  nerve  impulses  to  move  quickly  over  the 
whole  muscle. 
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8.  Textbook  questions  1,  2 and  3 of  “Check  Your  Understanding,”  p.  183 

1 . You  can  prove  you  are  living  by  showing  that  you  perform  the  seven  life  functions 
(processes). 

2.  Yes,  plants  and  animals  share  the  same  life  functions.  This  may  not  be  visible  on  the 
surface;  but  when  you  look  at  an  organism  at  its  cellular  level,  you  will  find  that  all  life 
functions  are  performed  by  both  plants  and  animals. 

3.  There  are  numerous  ways  in  which  plants  and  animals  respond  to  changes  in  their 
surroundings.  Examples  include  the  following: 

• Plants  bend  towards  light. 

• Dandelion  flowers  close  up  when  the  Sun  goes  down  or  behind  clouds. 

• Roots  grow  toward  the  location  of  moisture. 

• Animals  shiver  when  they  are  cold  and  sweat  when  they  are  hot. 

• Dogs  pant  when  they  are  hot. 

• Some  animals  hibernate  in  the  winter. 

• Snails  are  dormant  in  hot,  dry  summer  days. 


Section  2:  Lesson  2 

1 . Plants  make  their  own  food  during  photosynthesis. 

2.  In  cellular  respiration,  a cell  uses  the  food  produced  to  release  energy. 

3.  a.  true  b.  false 

4.  Chloroplasts  capture  energy  from  the  Sun  for  photosynthesis. 

5.  The  food  produced  by  photosynthesis  is  a simple  sugar  called  glucose. 

6.  Carbon  dioxide,  water,  and  energy  (sunlight)  are  three  substances  plants  use  in 
photosynthesis. 

7.  Glucose  and  oxygen  are  two  substances  produced. 

8.  carbon  dioxide  + water  + energy ► glucose  + oxygen 

9.  Oxygen  is  called  a by-product.  It  is  not  used  by  the  plant.  The  plant  releases  oxygen  into 
the  air. 

10.  sugar  cane  and  celery 
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11.  broccoli  and  cauliflower 


12.  Cellular  respiration  takes  place  in  the  mitochondria. 


13.  Glucose  is  broken  down  in  cellular  respiration. 


14.  Oxygen  is  the  other  substance  used  in  cellular  respiration. 


15.  Carbon  dioxide,  water,  and  energy  are  the  products  of  cellular  respiration. 


16.  glucose  + oxygen ► carbon  dioxide  + water  + energy 


17.  The  word  equation  for  cellular  respiration  is  the  reverse  of  the  word  equation  for 
photosynthesis. 

18.  a.  Photosynthesis  stores  energy,  whereas  cellular  respiration  releases  energy. 

b.  Photosynthesis  produces  oxygen,  whereas  cellular  respiration  uses  oxygen. 

I 

i 

c.  Photosynthesis  uses  carbon  dioxide  and  water,  whereas  cellular  respiration  produces 
carbon  dioxide  and  water. 


19.  Solar  energy  must  be  converted  into  chemical  energy  before  it  can  be  used  by  plants  and 
animals. 

. 

20.  About  1%  to  2%  of  solar  energy  is  converted  by  plants  to  useable  energy. 

21.  The  chemical  equation  for  photosynthesis  is  as  follows: 


22.  The  mitochondria  are  called  the  “power  plant”  of  the  cell  because  that  is  where  cellular 
respiration  takes  place. 

23.  Cellular  respiration  changes  the  chemical  energy  in  sugars  (glucose)  to  other  forms  of 
energy  that  are  useable  by  living  things  to  grow  and  work. 

24.  The  chemical  equation  for  cellular  respiration  is  as  follows: 


solar  energy  + 6C02(g)  + 6H20U) 


6C02(g)+6H2°((>)  + energy 
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25.  Photosynthesis  uses  solar  energy  to  produce  sugars  that  are  a form  of  chemical  energy. 
Cellular  respiration  changes  energy  in  the  form  of  sugar  to  other  forms  of  energy  that  help 
the  cell  grow  and  do  its  work.  It  also  changes  into  heat  energy,  which  keeps  an  animal  cell 
at  a constant  temperature. 

26.  Photosynthesis  and  cellular  respiration  are  related  because  the  products  of  one  may 
become  the  starting  materials  of  the  other. 


Section  2:  Lesson  3 


esophagus 


stomach 


pancreas 


small  intestine 


rectum 


2.  Digestion  begins  when  food  enters  the  mouth.  Digestion  ends  when  wastes  leave  the  anus. 

3.  The  six  essential  parts  of  the  human  digestive  system  are  the  mouth,  esophagus,  stomach, 
small  intestine,  large  intestine,  and  anus. 

4.  The  three  functions  of  the  mouth  are  mechanical  digestion  (chewing),  chemical  digestion 
(breakdown  with  saliva),  and  to  moisten  and  lubricate  (make  food  easier  to  swallow). 


5.  The  esophagus  connects  the  mouth  to  the  stomach. 
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6.  The  function  of  the  esophagus  is  to  push  food  toward  the  stomach. 

7.  The  esophagus  pushes  food  toward  the  stomach  through  a series  of  muscle  contractions 
called  peristalsis. 

8.  The  stomach  continues  the  process  of  mechanical  digestion  of  food  by  strong  contractions 
of  the  stomach  walls.  Also,  the  stomach  lining  makes  two  substances  that  helps  in  the 
chemical  digestion  of  protein. 

9.  The  stomach  lining  makes  hydrochloric  acid  and  an  enzyme. 

10.  The  pH  of  stomach  acid  is  approximately  2. 

1 11 . Food  remains  in  the  stomach  for  about  four  hours. 

12.  The  food  goes  to  the  small  intestine  after  it  leaves  the  stomach. 

13.  The  gastric  juices  are  neutralized  in  the  small  intestine. 

14.  The  first  part  of  the  small  intestine  releases  enzymes  that  chemically  digest  proteins  and 

[carbohydrates. 

15.  The  last  part  of  the  small  intestine  is  designed  to  absorb  nutrients  from  the  digested  food. 

16.  The  liver  and  the  pancreas  make  substances  that  help  the  small  intestine  digest  food. 

17.  The  liver  makes  a substance  called  bile,  which  is  stored  in  the  gall  bladder. 

! 

18.  The  pancreas  produces  three  different  enzymes  to  help  digest  fats,  proteins,  and 

carbohydrates. 

I 

19.  The  finger-like  projections  in  the  small  intestine  that  help  the  small  intestine  absorb  food 
are  called  villi. 

20.  The  villi  help  the  small  intestine  absorb  nutrients  by  having  a large  surface  area. 

| 

21 .  The  main  job  of  the  large  intestine  is  to  absorb  water  and  return  it  to  the  bloodstream. 

122.  Remaining  solid  wastes  are  stored  in  the  rectum  and  passed  from  the  body  through  the 

anus. 

in  .. 

23.  Your  heart  pumps  blood  by  continually  squeezing  and  relaxing  to  move  blood  through  the 
blood  vessels. 
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24.  In  the  diagrams  of  the  circulatory  system  on  page  187,  the  arteries  are  coloured  red  and 
the  veins  are  coloured  blue. 


Note:  The  pulmonary  artery  is  coloured  blue  near  the  heart 
because  it  carries  deoxygenated  cells  from  the  heart  to  the  lungs. 

25.  The  capillaries  are  small  blood  vessels  that  connect  arteries  and  veins. 

26.  The  blood  goes  from  the  right  side  of  the  heart  to  the  lungs  where  it  becomes  oxygen-rich. 
Oxygen-rich  blood  then  returns  to  the  left  side  of  the  heart  where  it  is  pumped  through  the 
arteries  to  the  capillaries  and  to  the  tissues  of  the  body.  The  oxygen-poor  blood  then 
returns  through  the  veins  to  the  right  side  of  the  heart  where  the  process  starts  over  again. 

27.  The  circulatory  system  is  called  a closed  system  because  the  heart,  arteries,  veins,  and 
capillaries  are  all  connected. 

28.  a.  Nutrients  enter  the  bloodstream  from  the  digestive  system  through  thin  capillary 

walls. 

b.  The  circulatory  system  carries  digested  food  substances  to  the  cells  of  the  body. 

c.  The  nutrients  travel  around,  over,  and  through  each  cell  of  the  body. 

d.  Waste  molecules  pass  from  the  cells  back  into  the  bloodstream  through  the  capillary 
walls. 

e.  The  circulatory  system  helps  to  dispose  of  waste  products  and  toxic  materials. 

29.  You  can  model  contractions  that  occur  in  the  esophagus,  small  intestine,  and  large 
intestine  by  pushing  a marble  or  small  round  stone  through  a piece  of  soft  garden  hose  or 
rubber  tubing. 

30.  Textbook  questions  2 and  4 of  “Check  Your  Understanding,”  p.  190 

2.  The  parts  of  the  circulatory  system  are  the  heart,  arteries,  veins,  and  capillaries. 

4.  If  the  circulatory  system  was  no  longer  able  to  absorb  food,  the  organism  would  lose 
weight  and  eventually  die. 
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Section  2:  Lesson  4 


1.  blood  pressure  cuff:  used  to  check  blood  pressure 
stethoscope:  used  to  check  heart  rate 

CAT  scan:  used  to  X-ray  the  brain  to  check  for  bleeding  or  swelling  on  the  brain 

X rays:  used  to  show  damage  to  bones 

EKG:  used  to  record  rate  and  pattern  of  a person’s  heartbeat 

EEG:  used  to  record  changes  in  brain  activity 

endoscope:  used  to  see  inside  hollow  organs,  such  as  the  stomach 


2.  Systolic  blood  pressure  is  the  high  blood  pressure  reading  that  occurs  when  your  heart  has 
contracted. 

3.  Diastolic  blood  pressure  is  the  low  blood  pressure  reading  that  occurs  when  your  heart  is 
relaxed. 

4.  The  systolic  reading  is  the  higher  number,  130.  The  diastolic  reading  is  the  lower  number, 
78. 

5.  An  approximate  average  blood  pressure  reading  for  a 15-year-old  is  125  over  70. 

6.  a.  Textbook  questions  1 and  2 of  “What  Did  You  Find  Out?”  p.  193 

1.  Both  pulse  and  blood  pressure  increased  after  five  minutes  of  exercise. 


2.  Both  pulse  and  blood  pressure  returned  to  approximately  normal  after  five  minutes  of 
rest  after  exercise. 

b.  Textbook  question  3 of  “Conclude  and  Apply,”  p.  193 

3.  Regular  exercise  will  help  pulse  and  blood  pressure  to  return  to  normal  more  quickly 
after  exercise. 

7.  Textbook  question  2 of  “Check  Your  Understanding,”  p.  193 

2.  Since  the  leg  injury  may  have  resulted  from  a fall,  it  is  possible  that  the  person  may 
have  hit  his  or  her  head  on  some  object.  It  is  more  important  to  check  for  a possible 
brain  injury  first.  A brain  injury  is  more  life  threatening  than  a broken  leg. 


Note:  CAT — Computerized  Axial  Tomograph 
EKG  (or  ECG) — Electrocardiogram 
EEG — Electroencephalogram 
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Section  2 Review 


1.  Textbook  question  1 of  “Reviewing  Key  Terms,”  p.  194 

1.  a.  mouth,  esophagus,  stomach,  small  intestine,  large  intestine,  rectum,  anus. 

b.  mouth:  grinds  and  moistens  food  with  saliva  (starts  digestion) 
esophagus:  pushes  food  to  the  stomach 

stomach:  mixes  food  and  releases  acids  that  activate  enzymes  that  digest  food 

small  intestine:  releases  digestive  juices  to  digest  food,  neutralizes  stomach  acid, 

and  absorbs  80%  to  90%  of  the  nutrients 

large  intestine:  absorbs  vitamins,  minerals,  and  water 

rectum:  collects  and  stores  undigested  food 

anus:  discharges  undigested  food  (wastes) 

2.  Textbook  questions  5 and  7 of  “Understanding  Key  Ideas,”  p.  194 

5.  A plant  makes  its  own  food  through  a process  called  photosynthesis.  The  plant 

absorbs  water  from  the  ground,  carbon  dioxide  from  the  air,  and  light  energy  from  the 
Sun  to  produce  glucose  and  oxygen  as  a by-product.  See  page  183  of  the  textbook  for 
a diagram. 

7.  The  digestive  system  and  the  circulatory  system  work  together  to  provide  nutrients  to 
the  cells  in  the  body.  Food  taken  in  is  converted  to  a useable  form  by  the  digestive 
system  and  transported  to  the  cells  by  the  circulatory  system. 

3.  Textbook  question  12  of  “Problem  Solving/Applying,”  p.  195 

12.  If  there  were  no  more  plants,  there  would  be  no  food  for  animals.  Also,  the  amount 
oxygen  in  the  air  would  eventually  be  depleted  and  life  that  depends  on  oxygen  would 
die  out. 


Section  3:  Lesson  1 

1.  a.  nutrients  b.  nutrition  c.  malnutrition  d.  nutritionists 

2.  Proper  nutrition  is  necessary  to  help  the  body  maintain  its  cells,  tissues,  and  organs.  It 
is  also  necessary  to  provide  for  proper  growth  and  development. 

3.  People  who  suffer  from  malnutrition  suffer  from  high  levels  of  sickness  and  disabilities 
and  have  a shorter  life  span. 

4.  The  eggshells  dissolve. 
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5.  Calcium  is  important  for  humans  to  maintain  strong  bones. 

6.  Two  foods  that  provide  carbohydrates  are  breads  and  cereals  and  pasta. 

Note:  Any  other  foods  from  Figure  10.4  in  Table  10.1  are  acceptable. 



7.  The  functions  of  proteins  are  as  follows: 

• building  and  repairing  tissue 

• regulating  chemical  activity 

• providing  energy  when  carbohydrates  and  fats  are  not  available 

8.  Aboriginal  women  used  bark  and  needles  from  the  white  cedar  tree  to  treat  scurvy 
because  they  contain  vitamin  C.  Scurvy  results  from  a deficiency  of  Vitamin  C. 

9.  The  functions  of  water  are  as  follows: 

• helping  dilute  and  dispose  of  body  wastes  and  toxins 

• moving  nutrients  throughout  the  body 

• controlling  body  temperature 


Testing  Agent 

Glucose 

Starch 

Protein 

Fat 

Biuret  solution 

X 

X 

violet 

X 

iodine  solution 

X 

blue  black 

X 

X 

Benidict’s  solution 

yellow  or  red 

X 

X 

X 

brown  paper 

not 

transparent 

not 

transparent 

not 

transparent 

transparent 

11.  a.  Textbook  questions  1 and  2 of  “Analyze,”  p.  203 

j 

1 . The  brown  paper  test  can  identify  fat.  Benedict’s  solution  can  identify  glucose. 
Biuret  solution  can  identify  protein.  Iodine  solution  can  identify  starch. 

2.  There  may  be  more  than  one  of  the  nutrients  present  in  the  unknown  food, 
b.  Textbook  question  3 of  “Conclude  and  Apply,”  p.  203 

3.  Glucose  and  starch  are  the  nutrients  that  are  carbohydrates. 
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12.  Gelatin  was  used  in  the  protein  test. 

13.  The  Biuret  solution  turned  light  purple. 

14.  The  test  with  Sudan  IV  and  cooking  oil  is  a test  for  fat. 

15.  Another  test  for  fat  was  the  brown  paper  test. 

16.  The  spot  where  the  cooking  oil  was  placed  on  the  brown  paper  became  translucent. 

17.  Iodine  is  used  to  test  for  the  presence  of  starch. 

18.  The  starch  solution  turned  blue-black  when  the  iodine  was  added. 

19.  Apple  juice  was  used  as  glucose. 

20.  The  solution  was  heated  in  the  test  for  glucose. 

21.  The  apple  juice  turned  orange  in  the  test  with  Benedict’s  solution. 

22.  Water  was  used  as  a control  in  each  of  the  tests.  It  showed  that  nothing  happened  when 
the  test  solutions  were  added  to  water  only.  This  shows  that  it  is  the  substance  being 
tested  (protein,  fat,  starch,  and  glucose)  that  causes  the  colour  change. 

23.  Textbook  questions  1,  2,  and  3 of  “Check  Your  Understanding,”  p.  203 

1 . The  six  essential  nutrients  needed  for  a well-balanced  diet  are  carbohydrates,  proteins, 
fats,  vitamins,  minerals,  and  water. 

2.  Excess  fat  is  stored  as  body  fat. 

3.  Answers  may  vary.  Examples  are  provided  in  the  following  table. 


Nutrient 

Food  Source 

protein 

meat,  fish,  eggs,  milk  products, 
dried  peas  and  beans,  nuts,  cereals 

carbohydrate 

rice,  whole  grains,  breads,  cereals,  potatoes,  pasta 

fat 

butter,  margarine,  nuts,  oils,  red  meats 
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Section  3:  Lesson  2 


1 . The  four  food  groups  listed  in  Canada’s  Food  Guide  are  grain  products,  fruits  and 
vegetables,  milk  products,  and  meat  and  alternative  products. 

2.  No,  the  amount  of  food  you  require  depends  on  age,  body  size,  activity  level,  and  gender. 

3.  The  five  guidelines  in  Canada’s  Food  Guide  are  as  follows: 

• Eat  a variety  of  foods. 

• Eat  a lot  of  whole-grain  cereals,  breads,  fruits,  and  vegetables. 

• Choose  low-fat  dairy  products,  lean  meats,  and  foods  prepared  with  little  or  no  fat. 

• Participate  in  regular  physical  activity. 

• Limit  the  intake  of  salt,  sugar,  alcohol,  and  caffeine 

4.  Answers  will  vary.  The  following  is  a sample  answer. 


Breakfast 

Lunch 

Dinner 

Snacks 

cereal,  2%  milk, 
banana 

meat  and  lettuce 
sandwich 

(whole-wheat  bread), 
glass  of  water 

hamburger,  baked 
potato,  peas, 
tossed  salad  (dressing), 
water,  glass  of 
2%  milk 

apple, 

bag  of  corn  chips 

This  list  fits  fairly  well  with  the  Canada’s  Food  Guide.  It  has  a variety  of  foods,  some  whole 
grains,  some  meat,  some  dairy,  and  some  fruits  and  vegetables. 

5.  a.  Cholesterol  is  fatty  deposits  on  the  walls  of  blood  vessels. 

b.  Cholesterol  narrows  the  size  of  the  blood  vessel  and  restricts  the  amount  of  blood  that 
can  flow. 

c.  You  can  control  your  cholesterol  level  by  restricting  the  amount  of  fat  in  your  diet. 

6.  The  three  types  of  information  found  on  the  food  label  are  advertising,  preparation 
directions,  and  nutrition  information. 

7.  The  first  three  ingredients  are  enriched  wheat  flour,  modified  milk  ingredients,  and  cheese. 

8.  The  ingredients  are  listed  from  largest  quantity  to  smallest  quantity. 
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9.  Enriched  wheat  flour  is  the  ingredient  available  in  the  largest  quantity. 

10.  The  serving  size  the  nutrition  information  is  based  on  is  175  mL. 

11 . Answers  will  vary.  Sample  answers  are  given  based  on  two  brands  of  apple  juice. 


a.  The  first  two  ingredients  may  or  may  not  be  the  same.  Often,  at  least  the  first  ingredient 
is  the  same  for  the  same  food  type. 

b.  The  energy  value  per  serving  is  96  Cal/400  kJ  for  one  brand  of  apple  juice  and 

98  Cal/410  kJ  for  the  other  brand  of  apple  juice.  The  serving  size  is  200  mL  for  each 
brand  of  apple  juice. 

c.  Label  1 Label  2 


ENERGY 

PROTEIN 

FAT 

CARBOHYDRATE 

SUGARS 

SODIUM 

POTASSIUM 


96  Cal/400  kJ 

0g 

0g 

24  g 

24  g 

6 mg 

196  mg 


PERCENTAGE  OF  RECOMMENDED  DAILY  INTAKE 
VITAMIN  C 80% 


ENERGY  

PROTEIN 

FAT 

CARBOHYDRATE 

SODIUM 

POTASSIUM 


98  Cal/410  kJ 

0g 

0g 

25  g 

23  mg 

285  mg 


PERCENTAGE  OF  RECOMMENDED  DAILY  INTAKE 

VITAMIN  C 80% 

NATURAL  OCCURRING  FRUIT  SUGARS  . 24  g 


d.  The  amount  of  sodium  and  potassium  are  significantly  different  in  the  two  labels. 
Label  1 indicates  only  6 g of  sodium  compared  to  23  mg  in  Label  2 and  196  mg  of 
potassium  compared  to  285  mg  in  Label  2. 


12.  Textbook  questions  1 and  2 of  “What  Did  You  Find  Out?,”  p.  205 

1 . Answers  will  vary  depending  on  what  labels  you  have.  Less  processed  foods  usually 
have  more  nutrients  than  processed  foods.  Processed  foods  are  often  fortified  with 
vitamins  and  minerals. 

2.  Labels  that  have  the  information  well  organized  are  usually  easy  to  read  and  interpret. 
Some  may  have  print  that  is  too  small. 

13.  The  label  from  processed  food  will  usually  have  more  vitamins  and  minerals  added. 

14.  A vegetarian  diet  is  one  that  does  not  include  meat  or  meat  products. 

15.  People  who  follow  strict  vegetarian  diets  do  not  eat  any  animal  products  including  milk  and 
eggs.  Other  types  of  vegetarians  may  eat  dairy  products  or  eggs. 
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16.  A strict  vegetarian  may  eat  dried  peas  and  beans,  nuts,  and  cereals  to  obtain  protein. 

17.  Vegetarians  can  supplement  their  mineral  and  vitamin  intake  by  taking  mineral  and  vitamin 
supplements. 

18.  Three  fad  diets  are  the  cabbage  soup  diet;  the  grapefruit  diet;  and  the  Atkins  high  protein, 
low  carbohydrate  diet. 

19.  Fad  diets  are  diets  that  involve  focusing  on  a particular  food  item  or  food  group  to  provide 
weight  loss  or  gain. 

20.  The  Atkins  high  protein,  low  cholesterol  diet  causes  dehydration  due  to  too  much  protein.  It 
takes  extra  water  to  eliminate  the  excess  protein  from  the  body. 

21 . People  on  the  Atkins  diet  should  consume  large  quantities  of  water. 

22.  Athletes  can  increase  their  muscle  bulk  by  eating  more  foods  with  carbohydrates  and 
working  out. 

23.  Textbook  questions  1,  3,  and  5 of  “Check  Your  Understanding,”  p.  206 

1 . Factors  that  affect  the  amount  of  food  a student  should  eat  include 

• body  size  • gender 

• activity  level  • age 

3.  A mixed  diet  includes  items  from  all  four  food  groups,  including  alternatives.  A 

vegetarian  diet  would  include  items  from  the  alternatives,  but  it  would  not  include  meat. 

5.  Answers  will  vary.  You  should  include  at  least  one  serving  from  each  of  the  food 
groups.  A sample  answer  is  given. 

Breakfast:  orange,  whole-grain  cereal  with  250  ml  of  2%  milk,  and  toast  with  peanut 
butter 

Lunch:  a sandwich  made  with  whole-grain  bread,  thin  slices  of  lean  beef,  and  lettuce; 
carrot  sticks;  cheese;  and  250  mL  of  juice 
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Section  3:  Lesson  3 


1.  Your  teeth  and  stomach  are  involved  in  mechanical  digestion. 

2.  Chemicals  that  break  down  food  into  smaller  particles  are  called  enzymes. 

3.  Your  teeth  reduce  the  size  of  food  and  mix  it  with  saliva. 

4.  The  food  is  in  a liquid  form  when  it  leaves  the  stomach. 

5.  Dr.  Beaumont  obtained  some  stomach  liquid  from  a patient  who  had  a hole  leading  to  his 
stomach.  He  then  placed  the  liquid  into  a test  tube  with  some  meat  and  left  it  for  an  hour. 
After  an  hour,  the  meat  was  swollen.  It  turned  into  a liquid  after  a few  more  hours. 

6.  The  nutrient  that  begins  to  be  broken  down  by  chemical  digestion  in  the  stomach  is 

protein. 

7.  The  starch  in  crackers  turns  into  glucose  after  a few  minutes  of  chewing.  You  can  tell  it 
changes  into  glucose  because  the  crackers  taste  sweet  after  a few  minutes. 

8.  Most  of  the  chemical  digestion  and  most  of  the  absorption  of  nutrients  take  place  in  the 
small  intestine. 

9.  A gland  that  secretes  enzymes  to  neutralize  gastric  juices  is  the  pancreas. 

10.  Fats  are  broken  down  into  smaller  particles  by  a fluid  called  bile.  Then  an  enzyme  from  the 
pancreas  digests  the  smaller  particles  of  fat  until  it  is  ready  for  absorption. 

11.  Absorption  continues  to  take  place  in  the  large  intestine. 

12.  The  large  intestine  stores  the  undigested  food  (feces)  in  the  colon. 

13.  You  are  drinking  enough  water  if  your  urine  is  pale  in  colour.  Note:  Normally  urine  will  be 
fairly  dark  in  the  morning. 

14.  The  four  organs  involved  in  the  digestive  process  are  mouth,  stomach,  small  intestine, 
and  large  intestine. 
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15.  In  the  test  tube  with  dish  soap,  the  oil  breaks  up  into  smaller  droplets  and  mixes  with  the 
water.  If  you  used  food  colouring,  the  water  and  oil  mixture  will  take  on  the  colour  of  the 
food  colouring.  In  the  other  test  tube,  the  oil  will  rise  back  to  the  top,  separating  from  the 
water.  If  you  used  food  colouring,  only  the  water  will  take  on  the  colour  of  the  food 
colouring. 

16.  The  dish  soap  represents  the  bile. 

17.  Bile  will  break  down  fat  into  smaller  particles  just  like  the  dish  soap  broke  down  the  oil  into 
small  droplets. 

i 

18.  Textbook  questions  1 and  2 of  “Check  Your  Understanding,”  p.  209 


1.  a.  The  parts  involved  in  mechanical  digestion  of  food  are  the  mouth  and  stomach. 

b.  mouth:  Food  is  chewed  so  it  breaks  down  into  smaller  particles. 

stomach:  Food  is  broken  down  and  mixed  with  gastric  juices  through  the  muscular 
action  of  the  stomach  walls. 

2.  a.  stomach:  mechanical  digestion  and  chemical  digestion 

small  intestine:  chemical  digestion  and  absorption 


b.  stomach:  Food  is  churned  through  the  action  of  the  stomach  walls  and  mixed  with 
gastric  juices  until  it  liquifies.  Special  enzymes  begin  to  break  down  proteins. 

small  intestine:  Food  is  mixed  with  gastric  juices  secreted  by  the  liver  and 
pancreas.  Enzymes  break  food  down  into  particles  that  can  be  absorbed.  Fats  are 
broken  down  into  small  droplets  by  bile.  Enzymes  break  down  carbohydrates  into 
sugars  and  proteins  into  smaller  particles.  Much  of  the  food  particles  are  absorbed 
into  the  bloodstream  from  the  small  intestine. 


large  intestine:  Vitamins,  minerals,  and  water  are  absorbed  into  the  bloodstream 
from  the  large  intestine.  Waste  materials  are  stored  in  the  colon  and  eliminated 
through  the  anus. 
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Section  3:  Lesson  4 


1 . Textbook  questions  1 to  4 of  “Analyze,”  p.  210 

1.  a.  Answers  will  vary.  You  may  have  chosen  carbohydrates  more  often.  You  may  have 

chosen  fats  least  often. 

b.  Answers  will  vary.  You  may  have  been  within  the  guidelines  in  one  food  group  but 
may  not  have  been  in  another  food  group. 

2.  Answers  will  vary.  You  may  have  consumed  more  or  less  calories  than  recommended. 

3.  The  source  of  calories  is  important.  All  foods  provide  calories,  but  some  foods  provide 
calories  and  little  other  nutrients.  Too  many  calories  from  one  food  group  may  result  in  a 
lack  of  certain  nutrients  or  a high-fat  intake. 

4.  Teenagers  require  more  calories  because  they  are  still  growing.  Teenagers  may  also  be 
more  active  than  other  age  groups. 

2.  Occupations  that  require  a lot  of  physical  activity  (e.g.,  manual  construction  work,  manual 
farm  labour)  would  require  that  more  than  the  average  number  of  calories  to  be  consumed. 

3.  Health  problems  that  may  be  caused  by  eating  too  many  fats  are  as  follows: 

• Your  body  has  to  work  harder  to  digest  fats. 

• Excess  fats  in  your  digestive  system  may  cause  you  to  feel  uncomfortable  (bloated). 

• High-fat  diets  cause  fatigue  and  a lack  of  energy. 

• Cholesterol  from  fatty  foods  can  block  arteries  and  cause  heart  failure. 

• Excessive  fats  cause  weight  gain  over  a period  of  time. 

4.  Skipping  meals  can  cause  your  blood  sugar  level  to  be  low.  This  results  in  your  body 
slowing  down.  As  a result,  your  ability  to  concentrate  may  decrease. 

5.  Breakfast  is  the  important  meal  because  you  haven’t  eaten  for  a long  period  and  may  lack 
the  nutrients  that  provide  energy. 

6.  The  person  should  pick  a fruit.  In  addition  to  fast  energy,  fruit  will  provide  important  vitamins 
and  minerals. 

7.  Textbook  question  2 of  “Check  Your  Understanding,”  p.  211 

2.  A well-balanced  diet  provides  the  proper  kind  and  amount  of  nutrients  to  keep  your  body 
functioning  properly. 
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8.  Answers  will  vary.  A person  who  is  lactose-intolerant  cannot  drink  milk  or  eat  foods  with  milk 
in  them.  This  includes  a wide  variety  of  processed  foods.  A diet  for  a lactose-intolerant 
person  may  consist  of  the  following: 

• water-based  breads  • soymilk 

• fish  • margarine 

• rice  cakes  • vegetables 

• meat  • fruit 

The  following  is  a sample  diet. 


Breakfast 

Lunch 

Dinner 

orange  juice 

turkey 

roast  pork 

French  bread 

(60  g or  2 oz) 

(95  g or  3 oz) 

(2  slices) 

Italian  bread 

noodles 

jelly  or  margarine 

(2  slices) 

tossed  green  salad 

(125  mL  or  \ cup) 

coffee  with 

(250  mL  or  1 cup) 

broccoli 

non-dairy  creamer 

(250  mL  or  1 cup) 

carrot  or  celery 

margarine 

banana 

(10  mL  or  2 tsp) 

soymilk 

(250  mL  or  1 cup) 

tea 

peach 
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Section  3 Review 

1.  Textbook  question  1 of  “Reviewing  Key  Terms,”  p.  212 

1.  a.  The  sma!l  intestine  digests  carbohydrates,  fats,  and  proteins. 

b.  If  you  lack  one  or  more  essential  nutrients  in  your  diet,  you  may  suffer  from 

malnutrition. 

c.  A diet  that  does  not  include  meat  is  called  a vegetarian  diet. 

d.  Canada’s  Food  Guide  is  considered  to  be  a mixed  diet. 

e.  Three  processes  involved  in  the  digestive  system  are  mechanical  digestion, 
chemical  digestion,  and  absorption. 

f.  To  maintain  a healthy  body,  you  must  meet  your  daily  requirements  for  nutrients. 

g.  Fruits  and  vegetables  usually  contain  vitamins  and  minerals. 

h.  A chemical  substance  that  aids  the  process  of  digestion  is  called  an  enzyme. 

i.  The  branch  of  science  that  studies  the  nutrient  needs  of  humans  and  other 
organisms  is  called  nutrition. 

j.  The  amount  and  type  of  food  that  a person  eats  is  called  a diet. 

k.  A diet  that  promises  weight  loss  if  you  eat  only  one  kind  of  food  is  called  a fad  diet. 

l.  The  liquid  secreted  by  glands  in  the  mouth  is  called  saliva. 

2.  Textbook  question  5 of  “Understanding  Key  Ideas,”  p.  212 
5.  a.  mechanical  digestion  and  chemical  digestion 

b.  chemical  digestion  and  absorption 

c.  mechanical  digestion  and  chemical  digestion 

d.  absorption  and  storage  of  waste 
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3.  Textbook  question  12  of  “Problem  Solving/Applying,”  p.  213 

12.  a. 


Food  Groups 

Number  of  Servings 

grain  products 

3 

meat  and  alternatives 

2 

vegetables  and  fruits 

1 

milk  products 

1 

additional 
milk  products 
in  coffee 


b.  She  should  eat  more  of  a balanced  diet.  Suggested  diet  changes  include 

• lowering  sugar  and  fat  intake 

• increasing  the  intake  of  vegetables  and  fruits,  milk  products,  and  grain 
products 

• increasing  sources  of  protein 


Section  4:  Lesson  1 

1.  The  four  conditions  shown  in  Figure  11.1  are  cold  temperatures,  excessive  heat,  strenuous 
exercise,  and  stress. 

2.  Homeostasis  is  the  human  body’s  ability  to  maintain  an  internal  balance,  even  when 
conditions  on  the  outside  change. 

3.  Control  of  the  release  of  food  energy  from  food  molecules  in  the  mitochondria  is  done  by 

enzymes. 

4.  You  might  need  more  energy  released  from  food  molecules  in  mitochondria  when  you  are 
working  or  playing  hard,  when  you  become  afraid,  or  when  you  are  cold. 

5.  Six  substances  present  in  the  blood  are  oxygen,  carbon  dioxide,  glucose,  minerals, 
vitamins,  and  wastes. 

6.  Your  body  removes  toxic  substances  by  filtering  blood  through  the  kidneys. 
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7.  Your  body  delivers  more  nutrients  and  oxygen  to  the  cells  during  times  of  high  activity  or 
stress  by  increasing  your  heart  rate  and,  therefore,  pumping  more  blood. 

8.  The  pancreas  releases  insulin  in  response  to  increased  sugar  levels. 

9.  Insulin  returns  the  glucose  concentration  to  an  optimal  level  by  moving  glucose  from  the 
blood  to  the  body  tissues. 

10.  Most  of  a cell’s  cytoplasm  is  made  up  of  water. 

11.  Mineral  and  water  balance  in  the  body  are  influenced  by  special  hormones. 

12.  Picture  of  Cold  Person:  The  body  tries  to  maintain  homeostasis  by  shivering.  (This 
produces  more  heat). 

Picture  of  Person  Cutting  Grass:  The  body  tries  to  maintain  homeostasis  by  sweating, 
which  cools  the  body.  Water  is  needed  to  replenish  the  water  lost  through  sweating. 

Picture  of  Person  Running:  The  body  tries  to  maintain  homeostasis  by  increasing  the 
heart  rate  and  respiration  rate.  This  adds  more  oxygen  and  nutrients  to  the  systems. 

Picture  of  Person  Writing  Exam:  Hormones  speed  up  heart  rate  to  supply  the  body  with 
additional  oxygen  and  nutrients  in  times  of  stress. 

13.  Textbook  questions  1 and  2 of  “Prediction,”  p.  218 

1.  The  heart  rate  of  Daphnia  should  slow  down  when  they  are  exposed  to  temperatures 
lower  than  room  temperature. 

2.  The  heart  rate  of  Daphnia  should  speed  up  when  they  are  exposed  to  temperatures 
higher  than  room  temperature. 

14.  Answers  will  vary.  A sample  chart  is  given. 


Number  of  Heartbeats 

Average 

Test 

Trial  1 

Trial  2 

Trial  3 

Trial  4 

Number  of 
Heartbeats 

room  temperature 
water 

44 

47 

46 

43 

45 

cold  water 

21 

24 

27 

23 

24 

hot  water 

58 

54 

55 

54 

55 
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15.  a.  Textbook  questions  1,  2,  and  3 of  “Analyze,”  p.  220 

1 . Taking  the  heartbeat  at  normal  room  temperature  provides  a control  for  the 
experiment.  It  tells  you  what  the  normal  heartbeat  of  a daphnia  is. 

2.  Cold  water  slows  the  heartbeat  of  the  daphnia. 

3.  Hot  water  speeds  up  the  heartbeat  of  the  daphnia. 

b.  Textbook  questions  4 and  5 of  “Conclude  and  Apply,”  p.  220 

4.  a.  Wearing  a winter  coat  on  a hot  day  will  cause  your  heartbeat  to  speed  up.  This 

is  because  your  body  will  overheat  causing  the  heart  to  speed  up  so  it  can 
circulate  more  blood. 

b.  Wearing  indoor  clothing  and  going  out  in  a blizzard  will  cause  your  heartbeat  to 
slow  down.  This  is  because  your  blood  vessels  will  constrict  and  cool  down  the 
extremities  (arms  and  legs). 

5.  A change  in  the  external  environment  will  cause  an  organism  to  make  adjustments 
to  maintain  its  internal  conditions.  For  example,  shivering  is  a response  to  cold  in 
which  the  body  sends  more  heat  to  the  surface. 

i 

16.  Textbook  questions  1,  3,  and  4 of  “Check  Your  Understanding,”  p.  220 

1 . Homeostasis  is  the  way  in  which  your  body  tries  to  maintain  an  internal  balance  when 
the  external  environment  changes.  If  you  work  or  play  hard,  your  body  will  increase 
your  heart  rate  enough  to  increase  oxygen  consumption  and  expulsion  of  carbon 
dioxide.  Also,  the  use  of  energy  from  food  molecules  in  the  mitochondria  of  the  cells  will 
increase  to  supply  the  increased  energy  required  by  the  tissues.  If  you  are  under 
stress,  your  body  will  increase  your  heart  rate  and  energy  level  in  case  you  need  to 
move  quickly.  If  you  are  cold,  your  body  will  start  to  shiver  in  an  attempt  to  warm  up  the 
outer  surface.  Homeostasis  is  your  body’s  response  to  changes  that  affect  its  internal 
functions. 

3.  When  the  digestive  system  becomes  empty,  it  sends  signals  to  the  brain  that,  in  turn, 
produce  stomach  cramps  (hunger  pains).  The  signals  may  come  from  hormones  from 
glands  involved  in  digestion  or  from  cells  where  more  energy  is  required.  The  hunger 
pains  are  the  message  that  the  body  needs  food. 

4.  Excretion  is  an  example  of  homeostasis  because  too  many  wastes  would  upset  the 
body’s  internal  balance. 
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Section  4:  Lesson  2 


1 . The  two  systems  involved  in  maintaining  blood  sugar  levels,  water  balance,  enzyme  levels, 
and  waste  product  levels  are  the  digestive  system  and  circulatory  system. 

2.  Things  that  can  interfere  with  the  balance  of  body  systems  are 

• the  circulatory  system  transporting  too  many,  too  few,  or  poor-quality  nutrients 

• the  lack  of  exercise  or  sleep 

• smoking 

3.  Three  things  you  can  do  to  reduce  risk  factors  are  as  follows: 

• Stop  whichever  activity  is  putting  you  at  risk. 

• Reduce  other  risk  factors  if  you  have  genetic  risks. 

• Seek  the  advise  of  a health-care  provider  about  making  positive  changes. 

4.  Five  health  risks  are 

• a diet  high  in  cholesterol  and  fats 

• obesity 

• smoking 

• excessive  use  of  stimulants  and  depressants 

• lack  of  exercise 


Factor 

Lifestyle 

Diet 

Genetics 

Combination 

diet  high  in 
cholesterol  and  fats 

y 

y 

obesity 

y 

smoking 

y 

stimulants 
and  depressants 

y 

y 

lack  of  exercise 

y 
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6.  Fatty  deposits  from  cholesterol  and  fat  clog  blood  vessels,  which  can  lead  to  a heart 
attack. 

7.  a.  30%  of  3000  calories  = 0.30  x 3000  cal 

= 900  cal 

For  an  active  male  teenager,  900  calories  per  day  can  be  from  fats. 

b.  900  calories  = 1QQg 
9 g/calories 

An  active  male  teenager  can  eat  100  g of  fat  per  day. 

Number  of  hamburger  _ number  of  grams  of  fat  per  day 
and  fries  combinations  ” number  of  grams  in  1 combination 

_ 100  g 
“ 50.8  g 

= 2 

An  active  male  teenager  is  just  over  the  limit  if  he  eats  two  hamburger-and-fries 
combinations. 

d.  The  assumption  is  that  the  teenager  is  getting  no  fat  from  other  foods. 

8.  High  blood  pressure  is  often  called  the  silent  killer  because  there  are  no  symptoms  until  a 
heart  attack  or  stroke  occurs. 

9.  It  should  be  easier  to  draw  the  liquid  through  the  straw  with  the  largest  diameter. 

10.  It  was  easier  to  suck  the  liquid  through  the  straw  with  the  largest  diameter. 

11 . As  arteries  clog  up,  they  become  smaller  in  diameter.  As  in  the  straw  with  the  smaller 
diameter,  it  becomes  more  difficult  for  the  heart  to  pump  blood  through  arteries  with  a 
smaller  diameter. 
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12.  Graphs  will  vary.  A sample  graph  is  given. 


Average  Recovery  Rate  of  Active 
and  Non-Active  People  in  Sports 


Excercise 


13.  The  heart  rate  increased  as  the  intensity  of  the  exercise  increased. 

14.  The  recovery  time  increased  as  the  intensity  of  the  exercise  increased. 

15.  On  average,  the  recovery  time  was  less  for  those  who  are  active  in  sports  compared  to 
those  who  are  not  active  in  sports. 

16.  Refer  to  the  answers  to  questions  13  and  14. 

17.  Answers  may  vary.  Your  recovery  rate  may  be  significantly  better  than  that  of  the  other 
person  you  tested  if  that  person  were  significantly  older  or  less  active  than  you. 

18.  Textbook  question  1 of  “Check  Your  Understanding,”  p.  224 

1 . a.  Fatty  deposits  from  cholesterol  and  fats  would  begin  to  clog  your  arteries,  making  it 
harder  for  your  heart  to  pump  blood  through  the  circulator  system.  Over  time,  your 
blood  pressure  would  increase. 

b.  Your  digestive  system  would  become  overworked  because  fats  are  harder  to  digest. 
Your  pancreas  would  have  to  produce  more  insulin  to  keep  the  blood  sugar  level 
under  control.  The  liver  and  gall  bladder  will  have  to  keep  the  level  of  bile  production 
up  to  digest  the  fats.  Excess  cholesterol  may  begin  to  form  gallstones. 
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19.  In  the  circulatory  system,  coffee  speeds  up  the  heart  rate  and  temporarily  increases  the 
rate  of  the  life  functions.  It  may  also  cause  heart  palpitations.  In  the  digestive  system, 
coffee  may  cause  diarrhea,  abdominal  pain,  or  constipation.  Coffee  also  dehydrates  the 
body  and  may  cause  changes  in  sleep  patterns  and  anxiety. 


Section  4:  Lesson  3 

1 . People  with  diabetes  have  abnormally  large  amounts  of  sugar  in  their  blood  and  urine. 

2.  The  gland  that  is  not  working  properly  in  people  who  have  diabetes  is  the  pancreas. 

3.  In  one  type  of  diabetes,  the  pancreas  does  not  produce  enough  insulin  to  control  the 
amount  of  sugar  in  the  blood.  In  the  other  type  of  diabetes,  the  pancreas  produces  enough 
insulin,  but  the  insulin  does  not  work  properly. 

4.  To  control  their  diabetes,  diabetics  need 

• daily  injections  of  insulin 

• a well-balanced  diet 

• exercise 

5.  Lifestyle  and  genetics  are  thought  to  be  the  cause  of  diabetes. 

6.  An  ulcer  of  the  digestive  system  is  a hole  or  break  in  the  lining  of  the  esophagus  or 
stomach. 

7.  Ulcers  of  the  digestive  system  are  caused  by  the  destruction  of  the  mucus  lining  of  the 
esophagus  and  stomach  by  acids  that  are  present  in  the  digestive  juices. 

8.  People  with  ulcers  of  the  digestive  system  often  have  a burning,  aching,  or  gnawing 
sensation  in  their  lower  chest  region. 

9.  a.  false  b.  false  c.  true  d.  false 

10.  During  a heart  attack,  blood  flow  to  the  arteries  supplying  the  heart  is  severely  restricted. 

11.  The  affected  heart  tissue  dies. 

12.  Cardiac  arrest  is  when  the  heart  stops  beating. 

13.  Yes,  a person  can  survive  a cardiac  arrest. 
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14.  A person  who  is  suffering  a cardiac  arrest  can  have  CPR  administered  in  an  attempt  to 
revive  them  or  can  be  given  an  electric  shock  to  start  the  heart  beating  again.  CPR  can  be 
administered  by  anyone  who  has  been  trained  to  give  CPR.  Electric  shock  treatment  can 
only  be  given  by  qualified  medical  personnel. 

15.  Some  people  are  more  likely  to  have  their  arteries  blocked  by  cholesterol.  This  is 
hereditary.  The  type  and  quantity  of  food  that  you  eat,  smoking,  and  lack  of  exercise  also 
increase  the  tendency  for  a heart  attack. 

16.  People  who  suffer  from  anorexia  nervosa  ignore  the  signals  that  they  are  hungry  and  do 
not  eat.  They  also  exercise  continuously  to  get  rid  of  what  they  think  is  excess  weight. 

17.  No,  people  who  suffer  from  anorexia  nervosa  just  think  they  are  overweight. 

18.  People  with  bulimia  get  rid  of  the  food  they  eat  by  vomiting  or  by  taking  laxatives  to  get  rid 
of  the  food  in  their  bowel  movements. 

19.  People  who  have  bulimia  can  weaken  the  enamel  in  their  teeth  due  to  the  large  amounts  of 
stomach  acid  in  the  vomit. 


Substance 
Absorbed  by 
the  Blood 

Amount 
Initially 
Filtered  out  of 
Bloodstream 

Amount 
Returned  to 
Bloodstream 

Amount  in 
Urine 

Percent 

Absorbed 

water 

100  L 

99  L 

100-99=1  L 

-9§-  x 1 00  = 99% 
100 

chloride  ion 

370  g 

364  g 

6g 

98.4% 

glucose 

70  g 

70  g 

og 

100% 

urea 

30  g 

10g 

20  g 

33.3% 

uric  acid 

4g 

3.5  g 

0.5  g 

87.5% 

calcium  ion 

10g 

9.85  g 

0.15  g 

98.5% 

Science  14  • Module  3 • Appendix 


122 


21.  a.  Textbook  question  1 of  “Analyze,”  p.  226 

1.  a.  Urea  is  removed  from  the  blood  in  the  largest  quantity. 

b.  Glucose  is  returned  to  the  blood  in  the  largest  quantity  (percentage  returned). 

b.  Textbook  questions  2,  3,  and  4 of  “Extend  Your  Skills,”  p.  224 

2.  Water  is  necessary  in  the  body  systems  to  maintain  a balance  of  the  substances 
(electrolytes).  Glucose  is  needed  to  provide  energy  to  the  cells. 

3.  a.  The  glucose  goes  to  the  cells  to  provide  energy. 

b.  Glucose  is  constantly  needed  for  cellular  respiration. 

4.  You  may  have  diabetes  if  the  glucose  level  in  your  urine  is  high. 

I Section  4:  Lesson  4 

1 . An  angiogram  is  an  X-ray  picture  of  blood  vessels. 

2.  An  angiogram  shows  any  irregularities  in  blood  flow. 

3.  The  purpose  of  an  angioplasty  is  to  clear  a blocked  artery. 

4.  A balloon  is  inserted  into  a hollow  tube.  The  tube  is  then  inserted  into  an  artery.  When  the 
tube  reaches  the  blocked  area,  the  balloon  is  inflated.  This  enlarges  the  artery  and 
restores  normal  blood  flow. 

5.  Jarvik-7  is  an  artificial  heart. 

6.  The  first  heart  transplant  took  place  in  1967  in  Cape  Town,  South  Africa. 

7.  A heart  transplant  is  an  operation  where  a person’s  heart  is  removed  and  replaced  with  a 
donated  heart  from  someone  who  has  died. 

8.  A person  would  be  given  an  artificial  heart  rather  than  a heart  transplant  because  no 
human  heart  was  available. 

9.  A pacemaker  is  an  electrical  device  implanted  under  the  collar  bone.  It  releases  electrical 
impulses  that  stimulate  a steady  heartbeat  and  make  the  heart  beat  normally. 
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10.  A(n)  endoscope  is  an  instrument  used  to  provide  a view  of  the  inside  of  the  large  intestine 
and  rectum. 

11.  Textbook  question  1 of  “Check  Your  Understanding,”  p.  229 

1 .  A person  will  need  dialysis  if  both  of  his  or  her  kidneys  fail.  If  one  kidney  is  working,  it 
will  continue  to  cleanse  the  blood. 


Section  4 Review 

1.  Textbook  questions  2.a.,  3,  5,  and  6 of  “Understanding  Key  ideas,”  p.  230 

2.  a.  Answers  will  vary.  A sample  answer  is  given. 

Homeostasis  is  your  body’s  ability  to  keep  everything  working  in  balance  so  you  feel 
fine. 

3.  The  major  health  risks  affecting  the  circulatory  and  digestive  systems  are  foods  high  in 
cholesterol  and  fats,  obesity  (being  overweight),  smoking,  excessive  use  of  stimulants 
and  depressants,  and  lack  of  exercise. 

5.  Answers  will  vary.  Here  are  some  defending  points: 

• When  smoking,  the  body  secretes  a hormone  that  temporarily  increases  blood 
pressure. 

• Smoking  decreases  the  amount  of  oxygen  available  to  the  heart. 

• Smoking  doubles  the  risk  of  heart  attack  and  cardiac  arrest. 

• Smoking  may  cause  heartburn  because  it  relaxes  the  muscle  at  the  bottom  of  the 
esophagus. 

• Smoking  may  cause  indigestion. 

• Smoking  has  been  linked  to  lung  cancer  and  respiratory  problems. 
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6.  Venn  diagrams  will  vary  slightly.  A sample  diagram  is  given. 


Anorexia 


\ 


Bulimia 


v 

\ 


excessive  weight  loss 

eat  very  little 

exercise  regularly 

ignore  hunger  signals 

always  think  they  are  overweight 

• eating  disorder 

• fear  of  gaining  weight 

• poor  self-image 

• suffer  from  malnutrition 

• can  die  if  excessive 

• associated  with  depression 
and  low  self-esteem 

eat  too  much,  then  force  themselves  to  vomit 

or  take  laxatives  to  get  rid  of  food 

called  the  "binge  and  purge"  disease 

can  damage  the  esophagus 

lose  fluids  and  nutrients 

can  affect  heart  function 

breaks  down  tooth  enamel  over  time 


2.  Textbook  question  11  of  “Developing  Skills,”  p.  231 


11 . Answers  may  vary.  You  should  have  some  of  the  following  points  for  the  invention  you 
chose. 

Pacemaker 


• It  is  an  electrical  device  implanted  under  the  collar  bone. 

• It  releases  electrical  charge  to  stimulate  the  heart  to  maintain  a steady  heartbeat. 

• Early  pacemakers  generated  preset  regular  electrical  charges  (70  to  75  per 
minute)  that  would  override  the  heart’s  natural  pacemaker. 

• Recent  pacemakers  trigger  heart  contractions  only  when  the  heart  is  not  beating 
normally.  These  pacemakers  generate  a pulse  when  the  heart  rate  falls  below  68 
to  72  beats  per  minute. 

• Batteries  are  replaced  at  regular  intervals  (about  every  5 years). 
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• It  was  invented  by  a Canadian  doctor,  Dr.  Wilfred  Bigelow. 

• Early  pacemakers  were  improved  by  Paul  Zoll,  an  American  cardiologist  and  medical 
researcher. 

EKG 

• It  is  a device  that  records  the  wave  form  and  frequency  of  a heartbeat. 

• It  uses  electrodes  placed  on  the  skin. 

• It  may  be  attached  to  a printer  to  make  a printed  copy  of  the  heartbeat. 

• It  is  used  to  diagnose  if  heart  action  is  regular  and  to  locate  irregularity. 

• It  is  used  to  determine  if  the  heart  is  enlarged. 

• It  is  used  to  determine  if  a blood  vessel  branching  from  the  aorta  is  blocked. 

• It  may  be  used  to  diagnose  high  blood  pressure,  thyroid  disease,  and  some  types  of 
malnutrition. 

Defibrillator 

• It  is  used  to  send  a controlled  current  of  electricity  through  the  body  of  a patient 
whose  heart  has  stopped.  It  attempts  to  restore  normal  heart  function. 

• Its  pioneering  research  was  done  by  Paul  Zoll.  Later,  further  research  improved  his 
model. 

• It  is  a standard  piece  of  equipment  in  ambulances  and  emergency  clinics. 
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